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RESOLUTION NO.2022- \%

A Resolution to Amend the Comprehensive Plan for Tippecanoe County to
Include an update of the Multi-Hazard Mitigation Plan

WHEREAS, the AREA PLAN COMMISSION of TIPPECANOE COUNTY pursuant to IC
36-7-4-511, has adopted the 2022 Multi-Hazard Mitigation Plan as an amendment to the
Comprehensive Plan for Tippecanoe County at a public meeting held on June 15, 2022
to update the 2016 Multi-Hazard Mitigation Plan; and

WHEREAS, hearings and the meeting notices required by IC 36-7-4-507 were held, and
complied with; and

WHEREAS, a certified copy of the 2022 Multi-Hazard Mitigation Plan has been filed with
the City Clerk of Lafayeite, and copies distributed to the members of the Council, and is
hereby incorporated by reference and made part of this Resolution;

THE COMPREHENSIVE PLAN FOR TIPPECANOE COUNTY IS HEREBY AMENDED
TO INCLUDE THE 2022 Multi-Hazard Mitigation Plan.

This Resolution shall be in full force and effect from and after its passage.

PASSED AND ADOPTED hy the Common Council of Lafayette, Indiana this
day of , 2022

Perry Brown, Presiding Officer

Attest:

Cindy Murray, City Clerk

Presented by me to the Mayor of the City of Lafayette, Indiana, this day of
2022,

Cindy Murray, City Clerk
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Resolution 2022-03
COMPREHENSIVE PLAN AMENDMENT
MULTI-HAZARD MITIGATION PLAN

Staff Report
June 9, 2022

v e memlLs ke s e S rrrrm—

The Plan is available for viewing and downloading at:
***********.tippecanoe.in.qov/DocumentCenter/View/SS399/2022-Hazard~€\/!itiqa‘tion-—
Plan

The Multi-Hazard Mitigation Plan (MHMP) is a requirement of the federal Disaster
Mitigation Act of 2000 which requires communities that participate in the National Flood
Insurance Program to prepare a comprehensive document addressing hazards that
threaten the community. The plan must be adopted by the Area Plan Commission and
its member jurisdictions as an amendment to the Comprehensive Plan for Tippecanoe
County to receive future mitigation money as well as grant opportunities to moderate
damage. The plan also includes the Towns of Shadeland and Otterbein and must be
adopted by both of those town boards. This plan is an update to the original plan that was
approved in 2006 and its amendment adopted in 2016 and was created through a
cooperative process that included representatives from all jurisdictions as well as non-
profits, educational facilities, and emergency responders; this group comprised the
Planning Committee. Public input was also encouraged and received. The plan
addresses natural and manmade hazards likely to adversely affect our community and
provides goals and actions to help mitigate each hazard.

To build background information, the committee began with a comprehensive look at the
community, including population and development trends, transportation systems,
environmental aspects, and past hazard events. Staff and the committee then identified
and mapped critical/essential facilities. The Planning Committee selected which hazards
to study and reviewed the implementation actions from the prior MHMP.

This plan was made available for public comment on the APC website in May 2022. Staff
is submitting this plan to be heard and approved by all eight jurisdictions (APC's six
jurisdictions plus Shadeland and Otterbein) within Tippecanoe County. Regular meetings
with the Planning Committee were held over several months with the last meeting taking
place in June 2022.

The Plan will be revised based on the comments received at the June APC meeting. it
will be sent to FEMA and the Indiana Department of Homeland Security (IDHS) for
completeness review and conceptual approval. After adoption by all participating
jurisdictions the plan will be filed with FEMA and IDHS for final approval. There is no time
estimate for how long that final approval will take.
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The MHMP continues an on-going planning process to identify hazards, at-risk areas and
facilities, and to use the information to make better decisions on a community level. This
plan represents a proactive tool to reduce personal and property damage resulting from
natural and manmade events and its implementation will reduce costs to local, state and
federal governments. As a tool, it can be used for future planning efforts to assist
community leaders, government departments and citizens to make informed decisions
regarding land use, public and private infrastructure, transportation and emergency
management. Additionally, the plan’s existence ensures a wealth of readily available
information to both local government and area citizens. Annual reviews will assess the
implementation progress and the success of mitigation strategies. Five-year updates will
keep the plan current, provide new opportunities for innovative thinking, allow for inclusion
of additional mitigation projects and ensure that participating communities remain eligible
for mitigation grants. Adoption of this plan ensures that the communities involved are
eligible to apply for grants under the Hazard Mitigation Grant Program and the Pre-
Disaster Mitigation Act.

STAFF RECOMMENDATION:
Approval
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RESOLUTION NO. 2022-03

WHEREAS, the Comprehensive Plan was adopted in 1981 and allows for the inclusion
of multi-hazard mitigation plans; and

WHEREAS, the Area Plan Commission of Tippecanoe County derives authority to
approve amendments to the adopted Comprehensive Plan from Indiana Code Section
36-7-4-511; and

WHEREAS, the Area Plan Commission of Tippecanoe County did hold a public hearing
following proper publication of meeting notices under /ndiana Code Section 36-7-4-507,
to inform and hear discussion on this amendment to the adopted Comprehensive Plan,
and

WHEREAS, the Area Plan Commission of Tippecanoe County after due consideration,
adopted this amendment known as the Multi-Hazard Mitigation Plan, an amendment to
the adopted Comprehensive Plan, finding it to be in accord with its own goals, thus
recommending the amendment to Tippecanoe County, the City of Lafayette, the City of
West Lafayette, and the Towns of Battle Ground, Clarks Hill, Dayton, Otterbein and
Shadeland;

NOW THEREFORE, BE IT RESOLVED BY THE AREA PLAN COMMISSION OF
TIPPECANOE COUNTY, THAT:

The Hazard Mitigation Plan, a part of the Comprehensive Plan for Tippecanoe County, is
hereby adopted.

This Resolution shall be in full force and effect from and after its passage.

Larry Leverenz, President

Attest:

David Hittle, Secretary
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|[HAZARD MITIGATION PLAN]

The Hazard Mitigation Plan (HMP) and its update represent a joint effort by the staffs of the
Ared Plan Commission, the Tippecanoe County Emergency Management Agency and the Planning
Committee. This plan is a Multijurisdictional plan for Tippecanoe County, Lafayette, West
Lafayette, Battle Ground, Dayton, Clarks Hill, Otterbein and Shadeland.
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-EXECUTIVE SUMMARY OF THE HAZARD MITIGATION &
FLOOD MITIGATION ASSISTANCE PLAN

2022 UPDATE

The Hazard Mitigation Plan {HMP) and its update represent a joint effart by the staffs of
the Ared Plan Commission and the Tippecanoe County Emergency Management Agency,
Department of Homeland Security and the Members of the AHMP Planning Committee, Once
fully adopted, this and all subsequent updates will be reviewed by the Tippecanoe County
Board of Commissioners, City of Lafayette, City of West Lafayette, Town of Battle Ground,
Town of Clarks Hill, Town of Dayton, Town of Shadeland, Town of Otterbein, Area Plan
Commission and representatives of Purdue University, and the public. This plan also covers
the unincorporated areas of Tippecanoe County such as the communities of Romney, West
Point, Buck Creek & Stockwell,

IMPLEMENTATION AND FUNDING

Adoption of this plan and required updates ensure

that the communities involved will be eligible for Hazard Mitigation

future federal disaster assistance as well as federal | "Hazard mitigation is sustained action
floed %::EJyou'r money. It ;ulso enables the E?j}fntotop;sg]i CZHDJ gﬁngt:ngf—;fgﬁi
communities to apply for a variety of grants, such | y15ards and their sffects” fema.gov

ds Hazard Mitigation Grants (HMG), Building

Resilient Infrastructure and Communities (BRIC] and other

4 HAZUS ) applicable Federal and State grant programs to implement
HAZUS is a mnationally | Projects to reduce damages and build more resilient, safer
applicable standard | communities within Tippecanoe County. Some projects are

methodology that models ¥ eusier to implement than others, because the cost can be

for estimating potendal } oo in staff fime. These include ordinance amendments,
losses from earthquakes

and floods. HAZUS uses g1 § database management and public education. Other projects,
data to estimate impacts of | such as watershed studies, the flood buyout program and
disasters. HAZUS is used in | purchasing additional outdoor warning sirens, require grant
mitigation planning and money.

preparedness.
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The Hazard Mitigation Plan provides a comprehensive assessment of how specific hazards
affect the community and proposes solutions to prevent future damage caused by natural
and manmade hazards, It will also be used as a tool in future planning to assist community
leaders, government departments and citizens to make informed decisions regarding land
use, tfransportation and emergency management. Annual reviews will assess implementation
progress and the success of mitigation strategies. Periodic updates will keep the plan
current, provide new opportunities for innovative thinking, and allow for inclusion of
additional mitigation projects and protective as well as community resilient measures.

II@E 1;5‘5‘31{'} dei?egaﬁon Plan
N

2



1.0 INTRODUCTION

1.1 DISASTER LIFE CYCLE

The Federal Emergency Management Agency (FEMA) defines the disaster life cycle as the process
through which the community and emergency managers respond to disasters when they oceur,
recover from disasters, reduce the risk of future losses and prepare for emergencies and disasters.

The disaster life cycle includes 4 phases:

» Response — the mobilization of the necessary emergency service and first
responders to the disaster area

* Recovery - to restore the affected area to its previous state; includes rebuilding,
re-employment, repair of infrastructure

» Mitigation - to prevent or reduce the effects of disasters through building codes,
zoning, vulnerability analyses and public education

» Preparedness — planning, organizing, training, equipping, exercising, and
evaluation and improvement activities to ensure the effective coordination and the
enhancement of preparedness plans, emergency exercises, training and warning
systems.

The Tippecanoe County Hazard Mitigation Plan (HMP) focuses on the mitigation phase of the
disaster life cycle. According to FEMA, mitigation is sustained action taken to reduce or eliminate
long-term risk to people and their property from hazards and their effects. Mitigation is most
effective when it is based on an inclusive, comprehensive, long-term plan that is developed before
a disaster oceurs. The HMP planning process identifies hazards, the extent that they affect the
municipality and formulates mitigation practices to reduce the social, physical and economic
impact of the hazards.

1.2 PROJECT SCOPE AND PURPOSE

The development and update of a community Hazard Mitigation Plan (HMP) is a requirement of
the Federal Disaster Act of 2000 (DMA. 2000) and §201.6(d)(3): “A local jurisdiction must
review and revise this plan to reflect changes in development, progress in local
mitigation efforts, and changes in priorities, and resubmit it for approval within five
years in order to continue to be eligible for mitigation project grant funding.”

In order for the National Flood Insurance Program (NFIP) communities to be eligible for future
mitigation funds, they must adopt either their own HMP or participate in the development of a
multi-jurisdictional HMP. This planning etfort also includes Clarks Hill and Otterbien, both non-
NFIP participating communities. Communities should enter the NFIP program as well as adopt
established mitigation plans. The Indiana Department of Homeland Security (IDHS) and the

N g
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Federal Emergency Managemoent Ageney (FEMA) Region V offices admiraster the HMP program
in Indiana. Historically, planniag in Tippecanoe County has been accomplished by the Area Plan
Commission for its participating jurisdictions; the same is true for this effort.

PARTICIPATING JURISDICTIONS

Exhibit 1 Geographical area covered by this plan

Exhibit | displays all the jurisdictions that have participated i this plan.

Hazard Mitigation Plan
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Development and update of the HMP is necessary requirement to implement, policy and project
creations to mitigate adverse effects of hazards in Tippecanoe County. The purpose of this
planning effort is to identify hazards and the extent they affect the residents of the county as well
as to determine what type of mitigation strategies, goals or projects may be implemented for
mitigating hazards. Although this HMP update meets the requirements of DMA 2000 and
eligibility requirements of the Harard Mitigation Grant Program (HMGP), Flood Mitigation
Assistance (FMA), Pre-Disaster Mitigation (PDM) Grant, as well as other FEMA programs
including the NFIP Community Ratings System (CRS), additional detailed studies may need to be
completed prior to applying for grants and/or programs.

Tippecanoe County was awarded a grant for technical assistance. The grant was awarded to the
Polis Center. The Polis Center performed HAZUS Modeling for Tornado, Flooding, Earthquake,
and Hazardous Materials Release events. The Polis Center also provided review and guidance in
FEMA compliance subrittals. Funding for this project was provided by the Area Plan
Commussion of Tippecanoe County and the Indiana Department of Homeland Security.

1.3 THE PLANNING PROCESS

1.3.1 PLANNING COMMITTEE

The Atea Plan Commission of Tippecanoe County is leading the multi-jurisdictional planning
etfort in collaboration with the Tippecanoe County Emergency Management Agency, Department
of Homeland Security (TEMA-DHS). The plan update was prepared in partnership with
Tippecanoe County, the City of Lafayette, and the City of West Lafayette along with the Towns
of Battle Ground, Dayton, Shadeland, Otterbein and Clarks Hill. Representatives from these
communities attended planning committee meetings, provided valuable information about their
communities, reviewed and commented on the draft plan and held hearings to adopt the plan. Each
community had an equal opportunity for participation and representation in the planning process.
The process used to develop the Tippecanoe County HMP satisfies the requirements of a DMA
2000 multi-jurisdictional plan which provides that a plan may be accepted if each jurisdiction has
participated in the planning process. §201.6(c){1) states “The Plan shall document the
planning process used to prepare the plan, including how it was prepared, who was

involved in the process, and how the public was involved.”

The Tippecanoe County HMP Planning Committee was created specifically to review this plan
and provide new information for its update. The membership of this committee included
representatives from various county offices, the City of Lafayette, the City of West Lafayette, the
Town of Battle Ground, the Town of Dayton, the Town of Clarks Hill, the Town of Otterbein, and
the Town of Shadeland, all of whom have responsibility for disaster mitigation efforts in their
respective jurisdictions. The Planning Committee also included representatives from emergency
response agencies including TEMA-DHS and representatives from local fire, police and sheriff’s
departments as well as Purdue University, non-profit groups, public works, zoning and planning,

<o Hazard Mitigation Plan
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parks and recreation and local citizen representatives.

Meeting agendas and summaries are included in Appendix A. Exhibit 2 is a list of all committiee

mernbers.
Planning Committee Members
HMP 2022 Planning Committee
Name Title Representing
David Hittle Executive Director Tippecanoe County APC
Larry Aukerman Planner, CFM Tippecanoe County APC
Ryan O'Gara Assistant Director Tippecanoe County APC
f;g?;:ﬂ;sm"keyn Director TEMA-DHS
Marty Webb Deputy Director TEMA-DHS
Tom Murtaugh County Commissioner Tippecanoe County
Sharon Hutchinsen | Grant Coordinator Tippecanoe County
ICavita Kulkarni GIS Coordinator Tippecanoe County
Jeff Houston Emergency Preparedness Coordinator | Tip. Co. Health Department
Mike Wolf Building Cominissionet Tip. Co. Building Commission
Mike Spencer Assistant Executive Director Tippecance County Highway

Tim Balensiefer

Town Cotmeilman

Town Of Shadeland

Zach Beasley County Surveyor Tippecanoe County Surveyor
Robert Goldsmith Couniy Sheriff Tippecance County Sheriff
Terry Ruley Chief Deputy Tippecance County Sheriff
Jim Butcher Project Manager Tippecance County Surveyor
David Byers County Commissioner Tippecance County

Mitch Lankford City Engineer City of West Lafayette

Doug Cordell TEMA Corrdinator TEMA-DHS

Greg Jones Town Council Town of Baitle Ground
Travis Catlin Areonic Arconic

Whitney Hobbs Envitonmentalist County Health Department
Ron Noles Environmentalist County Health Department
Rick Doyle Fire Chief City of Lafayette

Tracy Brown

County Commissioner

Tippecanoe County

~ g Hazard Mitigation Plan
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HMP 2022 Planning Committee

Name

Title

Representing

Art Choate

Captain

West Lafayette. Police Pepartment

Randy Evans

Agsistant Chief of Special Operations

Lafayette Fire Department

Carol Shelby Senicr Director Environmental Health | Purdue University

& Safety
Kent Kroft Director [T Department Tippecance County
Glynis Boone Manager Safety, Health, and Security Evonik Industries
Scolt Taylor Town Marshal Town of Dayton
Chad Spitznagle Bullding Comunissioner City of West Lafayette
Lukas Darling Deputy Town Administrator Town of Otterbein
Carla Stearis Town Coumneil Town of Clarks Fill
Stan Lambert Director Wabash River Enhancement

Corporation

Eric Johnson LEPC Chair LEPC

Exhibit 2 Planning Committee

1.3.2 PUBLIC INVOLVEMENT IN THE PLANNING PROCESS
The planning process to prepare the Tippecanoe County HMP update began in early 2021. A
Planning Committee was formed using guidelines from and requirements of DMA 2000. In winter
2021 the Planning Committee met to review any relevant changes to the plan ineluding new hazard
data, updating critical facilities and providing information about community projects and on-going
mitigation efforts. Three public meeting were held. All three meetings were advertised in the
newspapers and online. The first two meetings requested public input in the design of the plan and
the third public meeting asked for comments on the draft plan.

1.3.3 NEIGHBORING COMMUNITY INVOLVEMENT
A draft copy of the plan was sent to the following neighboring counties. Details of neighboring
stakeholders” involvement are summarized in the exhibit below.

Participant Name

County/Community

Neighboring Organization

Participation Description

Chris Springer

White County, IN White County EMA

Received a draft of plan for review;

Phil Astell

Warren County, IN

Warren County EMA

Received a draft of plan for review;

Jason Fisher

Benton County, IN

Benton County EMA

Received a draft of plan for review;

Mike Fincher

Carroll Caunty, IN

Carroll County EMA

Received a draft of plan for review;

/“'_“\
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Darryl Sanders Clinton County, IN Clintan County EMA Recelved a draft of plan for review;

Shari Harrington Montgomery County, IN | Montgomery County EMA Received a draft of plan for review,

Joe Whitaker Fatintain County, IN Fountain County EMA Received a draft of plan for review;

Fxhibit 3 Neighboring Community

1.4 PLANS, STUDIES, REPORTS AND TECHNICAL INFORMATION
Duting the development of the Tippecanoe County HMP Update, several relevant sources of
information were reviewed. This exercise was completed to gather updated mformation since the
previous HMP was created and to assist the planning committee in developing potential mitigation
measures to reduce the social, physical and economi¢ losses associated with hazards affecting
Tippecanoe County. This meets the FEMA requirement of §201.6(c)(1): The plan shall include
a review and incorporation, if appropriate, of existing plans, studies, reports and
technical information.

For the purposes of this planning effort, the following materials were utilized:
« Tippecanoe County Comprehensive Plan (1981)
» Benton County Hazard Mitigation Plan 2019
s The Lafayetie Journal and Courier (archived and current articles)
» Tippecanoe County Flood Insurance Rate Maps
« Data Provided by Polis Center
« State of Indiana Mitigation Plan of 2019

2.0 COMMUNITY INFORMATION

Tippecanoe County was established in 1826. Located in west central Indiana, its area is 503.24
square miles, 3.44 square miles of which are water, The county seat 1s Lafayette, located near the
middle of the county along the Wabash River.

2.1 TOPOGRAPHY

The topography and geography of Tippecanoe County has been greatly influenced by glaciations;
alluvial action can be found on level glacial till plains eroded by stream valleys. The county covers
an area of approximately 503 square miles and the major physiographic feature is the Wabash
River. The River rung diagonally through the county from the northeast to the southwest, exiting
near the center of the county’s western boundary. There are two main tributaries to the Wabash
River: the Tippecanoe River and Wildcat Creek. The Tippecanoe River exters the county from the
north and is approximately 5.5 miles in length before its confluence with the Wabash River. There
are two hydroelectric upstream damns on the Tippecanoe River in Carroll and White Counties.
Wildeat Creek has three branches in all; two of which ave state designated scenic rivers. All the
branches merge before emptying into the Wabash near the center of the county.
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The county slopes gently to the southwest and lies entirely within the drainage basin of the Wabash
River. The greatest changes in elevation in the county namrally oceur along the tiver valleys. The
uplands lie approximately 700 feet above mean sea level (MSL), while elevations along the
Wabash River range from 500° MSL to 510° MSL. The highest elevation is 833" near the
southeastern corner of the county and the lowest elevation, 5007, can be found where the Wabash
River exits the county along the western county line.

2.2 CLIMATE

Indiana is in the hot-summer humid continental climate zone, with large seasonal temperature
differences. The state has four distinet seasons with cold winters and hot and humid summers. Due
to latitude differences, northern Tndiana tends to be cooler than southern Indiana, Precipitation
typically averages 40 inches per year, increasing from north to south. Tndiana’s ¢chimate is affected
by both the Gulf of Mexico, with warm and humid air, and the jet stream, which brings polar air
from Canada. The state is subject to extreme weather such as thunderstorms and tornadoes,
especially in the spring. Spring is the wetiest season, bringing with it floods, while fall tends to be
drier.

Based on information from the State Climatologist’s Office, the annual mean temperature in
Tippecanoe County is 51° Fahrenheit. Historic extreme temperatures have ranged from ~25°F in
1994 to 105° F in 1983. The county expetiences an annual average rainfall of 38.91 inches per year
and an annual average snowfall of 22 inches. The driest month is typically Febroary with [.58
inches of precipitation and the wettest is June with 4.24 inches. The summer of 2012 was one of
the driest on record, with most of the state under extreme to severe drought conditions. According
to National Oceanic and Atmospheric Administration, (NOAA), Lafayette was 3 inches below
nortnal precipitation tevels in JTuly 2012, It also set temperature records as Lafayette experienced
7 days over 100 degrees.

Drought is a period of unusunally dry weather that persists long enough to result in negative impacts
such as crop damage, decreasing water supply, and/or the ignition of wildfires. Tt is a normal,
recusrent feature of climate that occurs in virtually all climate zones (National Ocearic and
Atmospheric Administration, 2018). Drought is unigue from other hazards, which can make it
more challenging to manage and plan for effectively. Tt is unique because it often develops
gradually, can last for months or vears, and the spatial extent varies depending on the drought.
There are cases, though, when drought develops relatively quickly and lasts a very short period of
time, exacerbated by extreme heat and/or wind (i.e., flash drought).
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Exhibit 4 Consecutive Dry Days

Exhibit 4 shows the projected change in the average maximnm number of consecutive days each
year with less than 0.01 inches of precipitation for the middle of the curtent century (2041 — 2070)
relative to the end of the last century (1971 — 2000) across the Midwest under continued emissions.
An increase in this variable has been used to indicate an increase in the chance of drought i the
future (USGCRP, 2018).

Even though recent decades have trended towards wetter conditions in Indiana, drought has been
a prominent hazard known to impact the state (Figure 14). The drought of record for the state was
in the early 1930s, while the most recent drought to impact Indiana was a flash drought in 2012.
Even though the drought in 2012 pales in comparison to the droughts in the early 1900s, there
were still significant negative impacts to Indiana in 2012, Indiana’s agriculture saw a significant
impact, with poor corn and soybean conditions, decreased crop yields (lowest corn yield in the last
75 years), issues with aflatoxin in corn, and Indiana’s crop insurance payouts topped $1 billion for
drought impacts on corn, soybeans, and wheat, In addition, water restrictions were implemented
in major metropolitan areas such as Indianapolis, and burn bans were in effect in 84 of Indiana’s
92 counties by July 2012 (National Drought Resilience Partnership, 2018).
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2.2.2 Future Climate Trends

Seenarios are used to explore how much humans are likely to contribute to future climate change
given uncertainties in factors such as population growth, economic development, and development
of new technologies. In order to calculate how human activities could atfect the climate system,
scientists insert greenhouse gas concentrations, poflution, and changes in land cover to their
maodels. How much emissions and Tand use change scientists should add depends on future social
and economic development. This information is provided by scenarios produced by integrated
assessment models (CICERQO, 2018).
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Exhibit 5 Projected Globat Temperatures (USGCRP, 2017
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Four emissions pathways are commonly used in future climate modeling, ranging from
significantly reduced cmissions levels to continuing the cuwrent-day high emissions trajectory.
While all these scenarios are considered possible, the lowest emissions scenario is highly unlikely.

Exhibit 5 is a multimodal simulated time series from 1900 to 2100 for the change in global annual
mean surface temperatare relative to 1901-1960 for a range of the Representative Concentration
Pathways (RCPs). These scenarios account for the uncertainty in future emissions from human
activities, as analyzed with the 20+ models from around the world used in the most recent
international assessment. The mean (solid lines) and associated uncertainties (shading, showing
+2 standard deviations across the distribution of individual models based on the average over 2081-
2100) are giver for all the RCP scenarios as colored vertical bars,

According to the Indiana Climate Change Impacts Assessment {IN CCIA) from 2018 (Widhalm,
et al., 2018), Indiana weather is predicted to change this cenmury. The main findings are listed
below:

s Temperatures are projected to rise about 5-6°F by mid-century.

» The number of extremely hot days will rise.

s Extreme cold events will decline.
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e The frost-free season will lengthen,

2.3 DEMOGRAPHICS

Population data, available from the 2019 Census, indicates a total population in Tippecanoe
County of 195,732, Exhibit 6 below outlines additional population data.

2019 Tippecanoe County Population Data Estimates
Community Populatign
Tippecanoe County {total) 195,732
City of Lafavette 71,721
City of West Lafayetie 50,996
Town of Battle Ground 1,975
Town of Dayton 1,668
Town of Shadeland 1,916
Town of Clarks Hill 727
Town of Otterbein (Benton & Tippecanoe Countics) 1,144

Exhibit 6 Population Data

24 ECONOMY

According to the US Census, the median houschold income in 2019 was $53,130. Tippecanoe
County has long served as an employment and retail hub for an area of seven surroumding counties.
This is evidenced by 21,778 workers who commute into Tippecanoe County for employment based
on Tndiana workers’ tax rerurns. The county from which most workers come into Tippecanoe is
Carroll County with over 2,900 employees making the commute,

Data from the Indiana Department of Workforce Development shows the workforce in Tippecanoe
County totaled 94,147 people, with an unemployment rate in September 2020 of 6.3%. The county
has also historically seen high education rates; 91.6% of people 25 years and older have at least a
high school diploma, and 38.7% of those with a bachelor’s degree or higher.

2.5 INDUSTRY

The largest employment sectors in Tippecanoe County are governments employing 24% of
workers, manufacturing with 12.8% and health care and social services with 11.2% of the
workforce population (BEA, 2019). Purdue University is the largest employer in the county with
over 15,000 employees followed by Subaru of Indiana Automotive over 4000.

The Lafayette area is home to several industrial expansions and new investments in the last several
years. Nanshan America opened a new 600,000 sq. ft. aluminum extrusion plant in 2012,
employing 150 people. Additionally, GE Aviation opened an assembly plant fo manufacture its
new Leap engines, employing over 200 in 2015, Additional industry has located in Tippecanoe
County including Nanshan Aluminum as well as Dow Agro Sciences in Purdue’s Research Park.
The Indiana Clarian Arnett and St. Elizabeth East Hospitals continue to expand as medical facility
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needs continuc to increasc. Saab announced the grand opening of a new manufacturing/rescarch
facility located in West Lafayette, Indiana on October 2021

2,6 LAND USE AND DEVELOPMENT TRENDS

Tippecanoe County has experienced steady growth in both population and employment since the
late 1980°s/early 1990°s when Subaru International Automotive plant and Wabash National semi-
trailer plant located and began operations here, Residential growth continues to be evidenced n
the number of single~family home building permits. The county, much like the rest of the country,
went through a period of stagnation and decline in the mid-2000s. New buildings have increased
in number as the economy grew after the last recession in 2008, as evidenced by a rise in permits
for new construction.

New residential development has been concentrated on the south and east sides of Lafayette and
north and northwest sides of West Lafayette. An area for future industrial expansion is reserved
on the southeastern side of Lafayette; some of the land is in the unincorporated county but will be
served by sanitary sewer and water from Lafayette. The Purdue Research Park on West Lafayette's
north and west sides has additional room for expansion. Several recent Tax Increment Finance
Districts have been created to promote further investment and infrastructure development.

2.7 RIVERS AND WATERSHEDS

According to the Indiana Department of Environmental Management (IDEM), there are 65
waterways in Tippecanoe County. Exhibit 7 lists the waterways identified. All the county’s
waterways drain into the Wabash River.

List of Waterways
Anderson Ditch Bee Run Big Shawnee Creck
Blickenstaft Ditch Bowers Creek Box Ditch
Bridge Creek Brown Ditch Buck Creek
Buck Creek Ditch Burnett Creek Coffee Run Creek
Cole Digch Darby Ditch Dismal Creck
Dry Run Durkee Creck E. Branch Big Wea
East Branch Wea Creck Edward Ditch Elliott Ditch
Flint Creek Flint Run Goosge Creek
Harrison Creck Haywood Ditch Henrz Dikeh
Hoffman Ditch Hog Run Tlgenfritz Ditch
Indian Creck Jordan Creck Kclicrman Lea Ming Ditch
Lauramic Creck Little Flint Creek Little Pine Creek
Little Sugar Creck Little Wea Creek Lofland Ditch
Lost Creck Marshall Ditch McFarland Ditch
MeKinney Ditch Montgomery Ditch Middle Fork Wildcat Creck
Mpoots Creck Moses Baker Ditch North Fork Wildeat Creek
North Fork Burnett Creck O’Neall Ditch South Fork Wildeat Creck
Otterbein Ditch Philip Dewey Ditch Plait Ditch

?I@OE Hazard Mitigation Plan
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Resser Ditch Rommney Fraley Ditch Southworth Branch
Stoek Farm Ditch Stoddard Ditch Sugar Creek
Tippecanoe River Wabash River Wallace Ditch
Walters Ditch Wea Creek

According to IDEM, there are 47 Hydrologic Unit Code (HUC) watersheds in Tippecanoe County.
Exhibit 8 lists the identified watersheds.

Exhibit 7 Waterways

List of 14-Digit HUC Watersheds

s
14

2022 Update

14-Digit HUCH 14-Digit HUC NAME Total Acres
05120106150050 Tippecancoe River-Main Stem 10754.1
5120106150060 | Rayman Ditch/Myers Ditch 13230.7
05120105060010 | Wabash River-Bowen Ditch 6854.6
5120106150080 | Moots Creek-Tippecanoce River Quitlst 12325.5
05120108040070 | Big Ping Creek-Briunm Ditch 1§022.9
(5120108010020 | North Fork Burnett Creck-Brown Diich 11598.2
05120108010010 | Burnett Creek-Headwaters 16772.5
05120105060020 | Wabash River-Bridee Creek 8218.5
05120108040080 [ Big Pine Creek-Darby Ditch 11773.2
05120108G100630 Burnett Creek-Wabash R Bottonis 6573.8
05120108030020 | Indian Creek (Tippecanoe) 18960.6
05120108030060 | Little Pine Creek-McFarland/Otterbein Ditches 131752
05120105070030 | Wabash River-Harvigon Creek 5114.6
05120805070010 | Supar Creek-Litle Sugar Creek (Tippecanos) 18360.6
05120105070020 | Buck Creek (Tippecanoe) 7495
5120107020100 | Wildcat Creek-Pyrmont 14949.1
5120107050010 | Wildcat Creek-Dry Run 8094.8
051200080160040 | Wabash River-Lafayetie 14088.1
05120108030070 | Little Pine Creek-Armstrong Creek 13404.4
03120108030010 | Wabash River-Tordan Creck 10027.6
05120107030070 | Middle Fork Wildcat Creek-Pettit 6768.9
05120107040140 | South Fork Wildcat Creek-Cary Camp 4524.4
05120107030060 | Middle Fork Wildcat Creek-Hog Run 12877
05120107040130 | South Fork Wiidcat Creek-Dayton 14307.6
05120108020070 | Elliot Dikch 118R86.8
05120108030030 | Wabash River-Lost Creek 16841.3
05120108020090 | Wea Creek-Outlet 3009.3
(5120108030050 | Wabash River-Flint Creek/Grindstone Creek 152426
(5120108020080 | Little Wea Creek 21379.7
(5120108020060 | Wea Creek-Kenny Ditch 15193.3
05120107040110 | South Fork Wildeat Creck-Mulberry 13323.4
05120108030040 | Fling Creck-Flint Run 13964.5
05120107040120 | Lauramie Creek 15090.8
05120108070020 | Shawnee Creek-Headwaters (Fountain) 23784.8
]‘J@O ¢ Hazard Mitigation Plan




List of 14-Digit HUC Watersheds
14-Digit HUCH 14-Digit HUC NAME Total Acres

05120108020050 | East Branch Wea Creek-Platt Ditch 7375
05120108020030 | Wea Creek-Haywood/Kellerman Leaming Ditch | 11279
05120108020040 | East Branch Wea Creek-Headwaters [0982.5
05120108070030 | Shawnee Creek-Kell Dt/Little Shawnee 17382.7
05120108020020 | Rommney Fralev Ditch 8782
05120110030030 | Bowers Creek 11919.6
05120108020010 | Lotland Ditch-Phillip Dewey/Stoddard Ditches 14588.3
05120108100020 | North Fork Coal Creek-Lower 14704.5
Total 518902

Exhibit 8 Watersheds

2.8 CRITICAL FACILITIES

FEMA provides some guidance for selecting critical and non-critical facilities and describes some
approaches to identifying those facilities. FEMA’s Public Assistance Guide (FEMA 322) states
“Critical facilities are critical to the health and welfare of the population and that are especially
important following hazard eveats. Critical facilities include, buf are not limited to shelters, police
and fire stations, and hospitals.” The related regulation at 44 CFR 206.226, restoration of damaged
facilities states that “eligible private nonprofit facilities may receive funding under the following
conditions: the facility provides critical services which include power, water (including water
provided by an itrigation organization or facility in accordance with 206.221(e)(3)), sewer
services, wastewater freatment, communications, emergency medical care, fire department
services, emergency rescue and nursing homes.” Thus, critical faciiities appear to fulfill important
functions in mamtaining community stability and living conditions.

The following list suggests some examples of potential critical facilities:

s Structures or facilities that produce, use or store highly volatile, flammable, explosive,
toxic, and/or water-reactive materials;

» Hospitals, mursing homes and housing likely to have occupants who may not be sufficiently
mobile to avoid injury or death during a hazard;

» Police stations, fire stations, vehicle and equipment storage facilities, and emervency
operations centers that are needed for flood response activities before, during and after a
hazard: and

» Utility facilities that are vital to maintaining or restoring normal services to areas before,
during and after a hazard.

The Planning Committee reviewed the critical facilities included in the 2016 Plan. Changes made
to the fist include noting which facilities have closed, moved or were newly constructed. The
updated critical facility list includes two hundred and thirty-three (233) critical facilities in
Tippecanoe County.

These facilities include 5 dams, 53 schools (including Purdue University and Ivy Tech State
College), 10 public/private airports, 9 police stations (inchuding 1 jail), 1 National Guard Facility,

Hazard Mitigation Plan
E g
TWL’/ M 2022 Update

15



23 fire stations, 20 nursing/veteran’s/children’s homes, 4 hospitals, 17 potable water facilitics
(including all of the City of Lafayette and the Tndiana-American Water Company wells), 8
wastewater facilities, 5 bus/train stations, 10 broadcast facilities and 67 hazardous material

facilities.

3.0 RISK ASSESSMENT

The goat of mitigation is to reduce the future impacts of a hazard including loss of life, property
damage, disruption to focal and regional economies, and the expenditure of public and private
funds for recovery. Sound mitigation practices must be based on sound risk assessment. A risk
assessment involves quantifying the potential loss resuliing from a disaster by assessing the
vulnerability of buildings, infrastructure, and people. A risk assessment consists of three
components: hazard identification, vulnerability analysis, and risk analysis.

3.1 HAZARD IDENTIFICATION/RECORDS

3.1.1 Hazards Discussed by the Planning Committee

Hazards Discussed

Lo e el Nl
Aireraft Tneident Tech & Human Yes Ne
Animal Disease Outbreak Natural & Human Yes No
Armed Assailant Huoman Yes Yes
Building/Struciure Collapse (Bridge) Tech Yes No
Building/Struciure Collapse {Building) Tech & Human Yes No
Bomb Threat {Governument Facility} Human Yes No
Bomb Threat (Critical Intrastructure) Human Yes No
Civil Unrest Human Yes No
Critical Communications Failure {VHF) Human Yes No
Critical Communications Failure (800mthz)) Human Yes No
Critical Communications Failure (Cell) Human Yes No
Critical Communications Failure (Landline} Human Yes No
Critical Communications Failure {Internet) Human Yes No
Cyber Attack Human Yes No
CBRNE - Chemical Human Yes No
CBRNE Biological Human Yes No
CBRNE - Radiclogical Human Yes No
CBRNE - Nugclear Human Yes No
CBRNE - Explosive Human Yes No
Avalanche Nature Ne No
Coastal Brosion Nature No No

Hazard Mitigation Plan
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Hazards Discussed

Hazard with

Hazard for Detail

List of Hazards Hazard Type local Fmpact study in this plan
Coastal Storm Namure No No
Dam Failure NAT, TNL & HCI Yes Yes
Levee Failure Natural & Human Yes No
Drought Natuee Yes No
Disaster Recovery Natural & Human Yes No
Disaster Recovery (Short Term Sheltering) Natural & Human Yes No
Disaster Recovery (Long Term Sheliering) Natural & Human Yes No
Disaster Recovery (Mass Supply Disraption) Natural & Human Yes No
Disaster Recovery (Comunedity Storape) Natural & Human Yes No
Disaster Recovery (Comunodity Distribution) Natural & Huwman Yes No
FEarthquake Nature Yes Yes
Expansive Soils Nature Yes No
Land Subsidence/Land Slide Nature Yes Yes
Sinkhole Natare Yes No
Bank Etosion Nature Yes No
Scouring Namre Yes No
Soil Erasion Nature Yes No
Extreme Heat Nanmre Yes No
Exlrems Cold Natute Yes No
Floed Nature Yes Yes
Floed {Ice Flows & Jams) Narure Yes No
Hurricane Nature No No
Hazardous Materials (storage & transpert) Tech Yes Yes
Hazardous Materials (Release/Spill) Human Yes No
Lost Person{s) {Special Needs) Human Yes No
Mass Casualty Incident Natural & Human Yes No
Mass Fatality Incident Natural & Human Yes No
Public Health Emergency Human Yes No
Public Health (Mass Einergency Care) Natural & Human Yes No
Public Health (Medical Surge) Hurman Yes No
Public Health (Outbreak) Human Yes No
Public Health (Epidemic) Human Yes No
Public Health {Pandemic) Hutnan Yes No
Tublic Health (Biological Attack) Human Yes No
Public Health (Ebctla) Naturs Yes Na
Public Health (HIN1) Nature Yes No
Public Health {COVID) Natare Yeos No
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Hazards Discussed

List of Hazards Hazard Type gi:? ;gng;t:: gzz;rglt?]:}:);lt::
Rail Transportation (Passenger Incident) Tech & Human Yes No
Rail Trangportation (Hazardous Materials) Tech & Human Yes No
School Vialence (K-12) Human Yes No
School Violence (Higher Education) Human Yes No
Severe Winter Storm (Snow Accumulation) Nature Yoy No
Severe Winter Storm (Snow Removal & Storage) Namue Yes No
Scvere Winter Storm (Long-tertn Event) Natuic Yes No
Severe Winter Storm (Tee) Nature Yes Yes
Severe Winter Storm: (Hailstormny) Names Yes No
Severe Weather (Tornado) Nature Yey Yes
Severe Weather (Windstorm, Derecho Event) Nature Yes Yes
Tsunami Nature No No
Volcano Natare No No
Wildlire Nature Yes No
Utilities (gas, sewer, water, electricity) Natural & Human Yes Yes

Exhibit & Hazards Studied

Some of the Hazards listed above will have studies performed outside of this planning process.
This is an ongoing process on an as needed basis primarily associated with TEMA-DHS.

Tdentifying and prioritizing the hazards the community is exposed to are the first steps before
conducting a risk assessment. The previous Tippecanoe County HMP identified the major hazards
to which Tippecanoe County is exposed. The following sections present historical data regarding
hazard incidents and resultant costs in Tippecanoe County.

After identifying hazards, the Planning Committee helped prioritize them by importance and
potential for disruption to the community. A tool for prioritizing hazards is the Calculated Priority
Risk Index (CPRI) adopted from MitigationPlan.com. The CPRI evaluates each hazard based on
its probability of occurrence, severity, warning time and duration. This tool provides a means of
assessing each hazard as compared to other hazards,

To determine the CPRI, a value of 1 through 4 is assigned 1o each of the following categories:
. probability (unlikely — highly likely);

. magnitude/severity (negligible — catastrophic);
. warning time {more than 24 hours — less than 6 hours); and
. duration of event (less than 6 hours — greatet than 1 week),

The following formula calculates the CPRI value:
. CPRI = Probability X 045 + Magnitude/Severity X 0.30 + Warning Time X 0.15 +

Duration of Event X 0.10

Hazard Mitigation Plan
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Exhibit 10 summarizes the CPRI for all the studied hazards in this planning effort.

Calculated Priority Risk Index for Tippecanoe County
Probability Magnitude/ Severity | Warning Time | Duration CPRI

»  Unlikely »  Negligible «  >24hrs s <Hhes

»  Possible »  Linuted s 1224 hrs » <1 day

s Likely s Critical *+  0-12hrs « <lwk

s Highly »  Caastrophic s <Hhes s >lwk

likely

Hazardous Materials | Highly Likely Catastrophic < 6 lus <1 wk 3.9
Flooding Highly Likely Critical < & hrs > 1wk 3.7
Tornado/Windstorm Highly Likely Catastrophic < 6 hrs < 6 hrg 3.7
Severe Winter Storm_ | Highly Likely Critical 12-24 hrs <1 wk 3.6
Armed Agsailant Highly Likeky Limited <6 hrs < { day 3.2
Earthquake Highly Likely Limited < 6 hrs < 6 hrs 3.1
Land Subsidence/SHde | Likely Limiled < 6 hrs < G his 2.7
Bam Failore Possible Critical < 6 hrg <6 hrg 2.5
Utilities Passible Negligible < 6 hrs < | day 2.0

Exhibit 18 CPRi Table

According to the CPRI, historical data and knowledge provided by local planning and emergency
professionals and committee members, the storage, transpott, and spills of hazardous materials
(3.9} ranked as the highest priority hazard for Tippecanoe County, followed by flooding (3.7), and
tornado/windstorm (3.7). Section 3.2 includes a profile of individual hazards as well as CPRI
values for cach community that participated in the planning process.

3.1.2 Historical Hazards

Historical storm event data was compiled from the National Centers for Environmental
Information, (NCEI). NCEI records are estimates of damage reported to the National Weather
Service (NWS) from various local, state, and federal sources. Tt should be noted that these
estimates are often preliminary in nature and may not match the final assessment of economic and
property losses related to given weather events. The NCEI data included 645 reported events in
Tippecanoe County from 1953 to 2020. The counts of these events by category is represented in
Exhibit 1 1.
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NCFEl Fwents in Tippecanoe County {1965 - 2020}
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Exhibit 11 Count of NCEI Events in Tippecanoe County {1965-2020}

NCEIreports 87 events from January 2016 to December 2020. These recent events and their counts
are reported in exhibit 12,
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NCEl Fwents in Tippecanaoe County {2016 - 2020)
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Exhibit 12, NCE] Events in Tippecanoe County since Previous MHMP {2016-2020)

3.1.3 FEMA Declared Disasters

Since 2000, FEMA has declared 20 disasters for the state of Indiana. Exhibit 11 shows the number
of disaster declarations by county. Exhibit 12 shows the details of the major disaster declarations,
inchuding FEMA hazard mitigation funding and total assistance, for Tippecance County.
Tippecanoe County has received federal aid for 6 declared disasters.
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Disaster Date of Incident Date of Disaster Description Type of

Number Declaration Assistance
1476 7/472003 - 8/6/2003 9/25/2002 Severe storms, tomadoees, and flooding  IH, IA, PA, HM
1520 57252004 — 6/25/2004  6/3/2004 Severe storms, tornadoes, and flooding  TH, 1A, PA, HM
1573 1/1/2005 — 21172005 1/21/2005 Severe winter storms and flooding TH, TA, PA, HM
1740 1/7/2008 — 3/14/2008 1/30/2008 Severe storms and flooding iH, IA, HM
1766 5/30/2008 — 6/27/2008  6/8/2008 Severe storms, flooding, and tornadoes  TH, TA, HM
4515 1/20/2020 - Present 4/3/2020 COVID-19 pandemic TH, PA

Exhibit 14. FEMA-Declared Disasters and Emergencies for Tippecanoe County {2000-2021)
Exhibit key:

PA — Puhblic Assistance Program
1A — Individual Assistance Program
HH — Individual and Hounsehald Assistance Program

HM — Hazard Mitigation Grant Program

3.1.4 Other Disaster Relief

In addition to potential state funding, homeowners and businesses can be eligible for low-interest
and long-term loans through the U.S. Small Business Administration (SBA). SBA was created in
1953 as an independent agency of the federal government 1o aid, counsel, assist, and protect the
interests of small business concerns. The program also provides low-interest, long-term disaster
loans to businesses of all sizes, private nonprofit organizations, homeowners, and renters following
a declared disaster. The loans can also provide resources for homeowner associations, planned unit
developments, co-ops, condominiums, and other common-interest developments. SBA disaster
loans can be used to repair or replace the following items damaged or destroyed in a declared
disaster: real estate, personal property, machinery and equipment, and inventory and business
assets.

Through the disaster loan program, SBA provides loan data, including FEMA and SBA disaster
numbers, type (business or home), year, and various reporting amounts on the verified and
approved amount of real estate and contents. Exhibit 15 outlines the SBA data for the county.

Year FEMA SBA Disaster Community Type Total Total
Declaration Number Verified Approved
Loss Loan Amount
2004 13883 Lafayetie Home $21,573 $0

Exhibit 15, SBA Declaration Data for Tippecanoe County (2010 — 2018)

3.2 VULNERABILITY ASSESSMENT

3.2.1 Asset Inventory
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The vulnerability assessment builds upon the previously developed hazard information by
identifying the community assers and development trends. Determining the hazard rank is pertinent
to determining the area of vulnerability. The county infrastructure and facilities inventories are a
critical part of understanding the vulnerability at risk of exposure to a hazard event.

The assels presented in the analysis results are broken into two main groupings: Facilities
Inventory and Building Inventory. The facilities inventory is reviewed and updated by the county
before the analysis begins. The building inventory is created by the analysis team using assessor
data combined with either parcel centroids or building footprints depending on what was provided
by the county. The creation and update process for these two asset groups are described below.

3.2.2 TFacilities Inventory

Of the approximately 15 facility categories, five are essential: schools, police and fire stations,
medical facilities and emergency operation center(s). The remaining facilities are referred to as
critical and include a variety of facility types that are critical to the everyday operations of the
county. The local planning commitee updates these ctitical facilities using the previous plan’s
GIS data as the starting point. The facilities and their counts for the connty are listed in Exhibit 16.
At the beginning of the planning process these facilities were reviewed by the committes and
updates were provided to the Polis Center. These updated facilities are provided to the county as
well as being maintained in a statewide database by The Polis Center.

Facility Type Number of Facilities
Care Facilities 94
Emergency Operations Centers |
Fire Stations 23
Police Stations Il
Schools 51

Exhibit 16. Localized Hazards for Incorporated Jurisdictions

3.23 Building Inventory

In 2018, Microsoft released 125 million building footprints for the United States that were
generated from imagery using machine learning
(hitps://github.com/Microsoft/USBuildingFootprints). This data is licensed through the Open Data
Commons Open Database License. Microsoft updated the data in 2021. The Polis Center extracted
the building footprints for the state of Indiana and created point centroids of each building. Each
building centroid was then joined spatially to the state’s land parcels provided by the Indiana
Geographic Information Office in March 2021. This process provided the parcel identifier for each
building and was then linked to the statewide Real Property Tax Assessment Data provided by the
Indiana Department of Local Government Finance (IDLGF) in November 2020. Indiana counties
annually submit an extract of property appraisal data to the IDLGF that contains detailed building
information such as square footage, construction type, year built, foundation type, and building
replacement cost. The IDLGF data allows Polis to identify the occupancy class of each building
based on the parcel within which it is located. Approximately 1% of the buildings were not located
in a parcel and were not included. Exhibit 17 provides the summary of building counts and
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replacement costs joined to the IDLGF data for Tippecanoc County summarized by occupancy
type. NOTE: The assessor records often do not include nontaxable parcels and associated building
improvements; therefore, the total number of buildings and the building replacement costs for
government, religious/non-profit, and education may be underestimated.

Occupancy Code Count Replacement Cost
Residential 46,262 $9,452,045,390
Commercial 1,980 $725,460,676
Industrial 129 $190,798,169
Agriculture 1,600 $340,470,960
Religious 472 $455,974,136
Government 115 $33,832,136
Education 14 $3.818,341
Total 50,572 $11,202,399,808

Exhibit 17. Building Counts and Estimated Replacement Costs for Tippesance County

324 Hazus-MH

Potential impacts from flooding and earthquake hazards were quantified using FEMA’s Hazus-
MH Risk Assessment tool {hitps://www fema gov/hazus) and other forms of Geographic
Information Systems (GIS) analysis that leveraged this data.

It is important to note that Hazus-MH is not a substitute for detailed engineering studies. Rather,
it serves as a planning aid for communities interested in assessing their risk to flood, earthquake,
and hurricane-related hazards. This documentation does not provide full details on the processes
and procedures completed in the development of this project.

3.2.5 Past and Future Development

Recent or proposed development, especially in Special Flood Hazard Areas (SFHAs), must be
carefully evaluated to ensure that no adverse impacts oceur as a result. Development, whether it is
a 100-lot subdivision or a single lot big box commercial outlet, can result in large amounts of fill
and other material being deposited in flood storage areas or other vulnerable locations.

As the county’s population shifts and develops, the residential and urban areas may extend further
into the county, placing more pressure on existing transportation and utility infrastructure while
increasing the rate of farmland conversion. Tippecanoe County addresses specific mitigation
strategies in Chapter 5 to alleviate such issues.

Because Tippecanoe County is vulnerable to a variety of natural and technological threats, the
county government, in partnership with the state government, is committed to preparing for the
management of these type of events for better emergency management and county response.
According to the Indiara Department of Local Government Finance, 2,216 of Tippecanoe
County’s parcels have experienced some sort of construction since 2016, Of those, 161 are located
within either the special flood hazard areas, the tornado path area or the toxic plume area, identitied
in sections, 4.1, 4.4, and 4.8 of this plan.
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3.3 HAZARD RPOFILES

The following hazard profiles outline the hazard risk exposure for the county. The hazard is first
described and then reviewed in the historical context of the county. In many cases, an analysis
subsequently follows the hazard context that analyzes the facility and building inventory risk.

3.3.1 Flash Flood and Riverine Flood

3311  Hazard Definition for Flooding

Flooding is a significant natural hazard throughout the US. The type, magnitude, and severity of
flooding are functions of the amount and distribution of precipitation over a given area, the rate at
which precipitation infiltrates the ground, the geometry of the catchment, and flow dynamics and
conditions in and along the river channel. Floods in Tippecanoe County can be classified as one
of two types: flash floods or riverine floods, which are both common in Indiana.

Flash floods generally occur in the upper parts of drainage basins and are generally characterized
by periods of intense rainfall over a short duration. These floods arise with very little warning and
often result in local-intense damage and, sometimes, loss of life due to the high energy of the
flowing water. Flood waters can snap trees, topple buildings, and easily move large boulders or
other structures. Six inches of rushing water can upend a person, while another 18 inches might
carry off a car. Generally, flash floods cause damage over relatively localized areas, but they can
be quite severe in the areas in which they occur. Urban flooding is a type of flash flood. Urban
flooding involves the overtlow of storm drain systems and can be the result of inadequate drainage
combined with heavy rainfall or rapid snowmelt. Flash floods can oceur at any time of the year in
Indiana, but they are most commen in the spring and summer months.

Riverine floods refer to floods on Targe rivers at locations with large upstream catchments. Riverine
floods are typically associated with precipitation events that are of relatively long duration and
occur over large areas. Flooding on small tributary streams may be limited, but the contribution of
mereased runoff may result in a large flood downstream. The lag time between precipitation and
time of the flood peak is much longer for riverine floods than for flash floods, generally providing
ample warning for people to move to safe locations and, {o some extent, secure property against
damage. Riverine flooding on the large rivets of Indiana generally occurs during either the spring
or summet,

33.1.2  Stream Gauges

The USGS, in cooperation with many state agencies and local utility and surveyor offices, help
maintain stream gages, which provide the capability to cbtain estimates of the amount of water
flowing in sireams and rivers. IDNR and IDEM use the siream gage data for water quantity and
quality measurements. Local public safety officials use the data at these sites, along with the
resources from the NWS, to determine emergency management needs during periods of heavy
rainfall. The location of stream gages in the county are shown in Exhibit 18.
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Exhibit 18. USGS Stream (Gages and NCEI Weather Stations

3.3.1.3  Flood History in Tippecanoe County

Tippecanoe County has experienced a total of 134 flooding events since 1996, 11 of which have
occurred from 2010 through 2020. Two of these were flash flooding incidents and the rest were
reports of tlooding. In June 2019, a heavy thunderstorm led to 3 feet of water in portions of the
Tippecanoe Mall with rapidly flowing water in a nearby subdivision, leading to an estimated
$100,000 in property damage. In May 2017, seven people and a dog were rescued by airboat while
camping near the city’s wastewater treatment plant due to rising water, In February 2014, an ice
jam break led to damaged homes along Wildcat Creek. Additionally, the Conservation Club Road
area began to flood, trapping more than 100 people and 50 vehicles in the Legacy Sports Complex,
leading to an estimated $450,000 in property damage.

3.3.14  Geographic Location for Flooding

Most river flooding occurs in early spring and is the result of excessive rainfall and/or the
combination of rainfail and spowmelt. Severe thunderstorms may cause flooding during the
summer or fall, but tend to be localized. According to the Tippecanoe County Flood Insurance
Study (FIS), major flooding in the county primarily occurs along the Wabash River, Burnett Creek,
Wildear Creek, Little Wea Creek, and Elliott Ditch.
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Flash tloods, brief heavy tlows in small streams or normally dry creck beds, also occur within the
county. Flash flooding is typically characterized by high-velocity water, often carrying large
amounts of debris, Urban flooding involves the overflow of storm drain systems and is typically
the result of inadequate drainage following heavy rainfall or rapid snowmelt.

33.15  Hazard Extent for Flooding

The Special Flood Hazard Areas (SFHA) are defined as the arcas that will be inundated by the
flood event having a 1% chance of being equaled or exceeded in any given year. The 1% annual
chance flood is also referred to as the base flood or 100-year flood. The SFHAs in Tippecanoe
County are identified in Exhibit 19,
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Exhibit 19. Special Flood Hazard Areas {SFHA} in Tippesanoe County

NFIP Analysis

If a structure is in a high-risk area, the 1% annual chance flood hazard, and the owner has a
mortgage, they are required to purchase flood insurance through a federally regulated or insured
lender. Flood insurance is not federally required in moderate- to low-risk areas, but it is still a good
idea. The National Flood Insurance Program (NFIP) is a program in which, it a community
enforces a floodplain management ordinance, the federal government will make flood insurance
avaiiable in order to protect against flood loss.
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Since the NFIP plays such a vital role 1n mitigating flood risk, understanding the status of hazard
maps and reported losses occurring can provide insight on new strategies to mitigate the impacts
and Tosses of future events. The communities in Tippecanoe County that participate in the NFIP,
their NFIP number, current effective map date, and program entry date are provided in Exhibit 20.

NFTP Community  NFIP Number Effective Map Date  Join Date

Tippecanoe County 180428 8/15/2017 3/16/1981
City of Lafayette 180253 8/15/2017 11/19/1980
City of West Lafayette 180254 1/2/1981 1/2/1981
Town of Baitle Ground 180252 9/25/2009 1/2/1981
Town of Clarks Hill - - -

Town of Dayton 180486 9/25/2009 2/12/1982
Town of Otterbein - - -

Town of Shadeland 180603 8/15/2017 11/1/2012

Exhikit 20. NFiP Participation and Mapping Dates

FEMA provides annual funding through the National Flood Insurance Fund (NFIF) to reduce the
risk of flood damage to existing buildings and infrastructure. This grant is the Flood Mitigation
Assistance (FMA). The long-term goal is to significantly reduce or eliminate claims under the
NFIP through mitigation activities.

FEMA defines a repetitive loss structure as a structure covered by a contract of flood insurance
issued under the Nationa! Flood Insurance Program (NFIP), which has suffered flood loss damage
on two occasions during a 10-year period that ends on the date of the second foss, in which the
cost to repair the flood damage is 25% of the market value of the structure at the time of each flood
loss.

The Indiana State NFIP Coordinator and FEMA Region V were contacted to determine the
location of repetitive loss structures. As of 2019, FEMA Region V reported 1 structure in Battle
Ground, 2 in West Lafayette and 31 in unincorporated Tippecanoe County as Repetitive Loss
Structure. Additionally, 5 structures in incorporated areas of the County are Severe Repetitive Loss
properties. Exhibit 21 documents the Tippecanoe County NFIP claims data as of 5/31/2018.
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Community Number Value of Total Num. Repetitive

of Insurance Num, Repetitive  Losses in
Policies  Claims/Pmts Losses Losses Dollars
Submitted

Tippecanoe 164 $33,420,800 88 36 $1,823,165
County
City of Lafayetie 34 $7,981,400 - - -
City of West 22 38,562,400 4 2 $21,881
Lafayette
Town of Battle 2 $476,500 2 ! $18,950
Ground
Town of Clarks - - - - -
Hill
Town of Dayton - - - - -
Town of - - - - -
Otterbein
Town of 1 $120,000 - - -
Shadeland

Exhibit 21. NFIP Claims Data for Tippecanoe Counfy

To help understand flood risk, the total structures in the SFIA are compared to the total number
of policies in the community. This is based on approximate building locations, and therefore
should not be used as an absolute comparison. However, this information may be used to target
further mitigation through further engagement with the NFIP. In addition, this may be a tool to
help understand if there would be an interest in becoming involved in a discount program with the
Communify Rating System (CRS). Exhibit 22 provides a comparison of number of buildings in
the 1% flood probability boundary to the number of policies, and then provides a percent of insured
structures represented by those policies. The last column in the table provides an estimate of the
exposure that is insured.

Community  Buildings in Exposure of  Number Value of Approximate Approximate
100 Year Buildings in of Insurance Percent of Percent of
Floodplain'! Floodplain Policies  Claims/Pmis Buildings Exposure
Insared Tnsured
Tippecanoe 413 $75,011,180  lo4  $33,420,800 40% 45%
County
City of 60 $15,157,587 34 $7,981,400 57% 53%
Lafayette
City of 19 $4,560,705 22 $8,562,400 116% 188%
West
Lafayette

[1] The count and exposure of buildings i the floodplain reported in this table is based on an account of all struchires
in the floodplain that were represented in the county property assessment data.
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Town of 11 $1,527,071 2 $476,500 18% 315%
Battle

Ground

Town of 0 $0 - - - -
Clarks Hill

Town of 0 $0 - - - -
Dayton

Town of 0 $0 - - - -
Otterbein

Town of 10 $1.,944,626 1 $120,060 10% 6%
Shadeland

Exhibit 22. Comparison of Estimated Building Exposure to Insured Buildings

3.31.6  Vulnerability Analysis for Flash Flooding

Flash flooding could affect any location within this jurisdiction; therefore, the entire county’s
population and buildings are vulnerable to a flash flood. These structures can expect the same
impacts as discussed in a riverine flood.

3317 Hazus-MH Analysis Using 100 Year (1% chance) Flood Boundary

Hazus-MH was used to estimate the damages incurred for a 1% annual chance flood event in
Tippecanoe County using the SFHA and a 10-meter DEM (digital elevation model) to create a
flood depth grid. Hazus-MH was then used to perform a usee-defined facilicy (UDF) analysis of
Tippecanoce County. The UDFs were defined by intersecting the Hazus-MH generated flood depth
grid with the Tippecanoe County building inventory. These data were then analyzed to determine
the depth of water at the location of each building point and then related to depth damage curves
1o determine the building losses for each structure.

Hazus-MH estimates the SFHAs would damage 513 buildings county-wide at a cost of almost
$100 million. In the modeled scenario, the unincorporated areas of Tippecanoe County contained
the most damaged buildings but the town. or city with the most damage was the City of Lafayette,
with 60 buildings damaged at a cost of almost $15 million. The total estimated numbers and cost
of damaged buildings by community are given in Exhibit 23. Exhibit 25 depicts the Tippecanoe
County buildings that fall within the SFHA. Exhibit 26 through Exhibit 29 display commumity
maps of buildings that fall within the SFHA.

Community Total Buildings Building Occupancy Class

Damaged Agr. Comm. FEduce. Govt ind. Rel. Res,
County 413 44 6 - 2 2 3 356
Lafayette 6 - 8 - i I 3 47
West 8 - - - - - - 19
Lafayette
Battle L1 - - - - - - Bl
Ground
Clarks Hill ] - - - - - - -
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Dayton

Otterbein - - - - - - -
Shadeland 10 4 - - - - . é
Exhibit 23, Estimated Number of Buildings Damaged by Community and Occupancy Class
Community Cost Building Occupancy Class
Buildings Agr. Comm. Eduec.  Govt. Ind. Rel. Res.
Damaged
County $75011.080  $R.513,165  $2,728,699 . 8573458 $2,194097  $2.880,289  $58,121471
Lafayette $15,157,587 - §2,131,108 - $286,72% $1,097,049  $2.008,325 59,614,286
West §4,560,705 - - - . - - 54,560,705
Lafayette
Battle 51,527,071 - - - - - - 51,527,671
Ground
Clarks Hiil $0 - - - - - - -
Dayton $0 - - - - - - -
Otterbein $0 - - - - - - -
Shadeland $1.944 625 $755,184 - - - - - S1.189.441
Exhibit 24, Estimated Cost of Buildings Damaged by Community 2nd Occupancy Class
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Exhibit 25. Estimated Buildings Damaged in SFHA (Tippecanos County)
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Exhibit 27. Estimated Buildings Damaged in SFHA,

Displayed by Occupancy Code (Lafayetts)
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Exhibit 29, Estimated Buildings Damaged in SFHA, Displayed by Ocoupancy Gods {Shadeland)

Overlay Analysis of Essential and Critical Facilities

Essential and other critical facilities can become damaged during the 1% annual chance flood.
Damages to these types of facilities can severely impact the ability of the community to respond
and recover from disasters. Damaged facilities located within towns or cities have been mapped in
the following figures. In Tippecanoe County, only one essential facility, the Wea Township
Volunteer Fire Department, is in the 1% annual chance flood. Multiple critical facilities are in the
1% annual chance flood: 2 wastewater facilities, 2 hazardous materials facilities, and 165 highway
bridges. The wastewater and hazardous materials facilities are listed in Exhibit 30.

Facility Type Name Address City
Wastewater Facility  American Suburban 4100 Bridgeway Drive West Lafayette
Utilities Inc
Wastewater Facility  Battle Ground WWTP 6301 Prophets Rock Rd  Battle Ground
Hazardous Materials Tippecanoe Labs 1650 Lilly Rd. Lafayette
Hazardous Materials  Carriage Estates ! 4100 Bridgeway Dr West Lafayette

Exhibit 30. Essential and Critical Facilities in 1% Annual Chance Flood

3.3.1.8  IDNR Best Available Data Layer

The IDNR’s Division of Water created a dataset for Indiana that incorporates the detailed-level
floodplain data in the FEMA FIRMs and enhanced it with a fower level, but still quality, floodplain
data for the majority of all streams in the state known as the “best available” floodplain layer.
FEMA’s dataset remains the official dataset of the NFIP; the “best available” layer assists in
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floodplain management applications and determining limits of jurisdiction for the Indiana Flood
Control Act. The map in Exhibit 31 was created using the best available data layer from TDNR

along with the county’s building inventory. To show the possible buildings affected in

the best

available layer, only the buildings within the flood boundary have been mapped. A comparison of
the damaged buildings for both the regulated SFHA and the DNR best available data are listed in
Exhibit 32, Exhibit 33 compares the exposure cost for the estimated buildings damaged in both

the regulated SFHA and the IDNR best available data layet.
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Exhibit 31. Estimated Buildings Damaged in IDNR Best Available Data
Total Building Occupancy Class
Buildings —
Damaged Agy, Comm. | Educ. | Govt. Ind. Religious Res.
FEMA SFHA 513 48 14 - 3 3 & 403
DNR Best Available 449 45 11 - 2 4 5 382
Exhibit 32. Estimated Number of Buildings Damaged by Community and Occupancy Class
Cost Building Oceupancy Class
Buildings Agr. Conum, Educ. Govt. Tnd., Religious Res,
Damaged
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FEMA £98,201,168  $9,268,349 $4,859,898 - £860,186 $3,261,145 $4.888,614 575,032,975
SFHA
DNR Best  $84,513,976  $8,597,745 $4.539.784 - 573,457 $4.388,194 $3,928.518 866,414,796
Available

Exhibit 33. Estimated Exposure Cost of Buildings Damaged by Community and Occupancy Class

3319 Community Development Trends and Future Vulnerability

Controlling floodplain development is the key to reducing flood-related damages. Areas with
recent development within the county may be more vulnerable to drainage issues. Storm draing
and sewer systems are usually most susceptible. Damage to these can cause the backup of water,
sewage, and debris into homes and basements, causing structural and mechanical damage as well
as creating public health hazards and unsanitary conditions.

Another key strategy in natural hazard mitigation is the conversion of frequently flooded land to
wetlands. Wetlands promote human well-being in many ways including improvements to water
purification, increased water supply, climate regulation, flood regulation, and opportunities for
recreation and tourism. According to a report by the US EPA, a one-acre wetland can store
approximately three-acre feet of water, which is equal to one million gallons. Furthetmore, trecs
and other wetland vegetation slow the speed of flood waters, ultimately lowering flood heights and
naturally mitigating potential flood-refaied destruction.

Flash flooding could affect any location within this jurisdiction; therefore, the entire county’s
population and buildings are vulnerable to a flash flood. These structures can expect the same
impacts as discussed in a riverine flood.

3.3.1.16 Relationship to other Hazards

Severe storms and blizzards — Summer storms lead o logjams, and snowmelt can contribute to
flooding and, under the right circumstances, flash flooding.

Dam Failure — Flood events can compromise the structural integrity of dams.

Public Health — Public health can be affected as a result of wastewater spills due to flooding or
power failures.

Water Main Breaks — Surges in water pressure as a resuit of water pumps starting after power
outages can lead to water main breaks.

3.3.2 Earthquake

3.3.21  Hazard Definition for Earthquake

An earthquake 1s a sudden, rapid shaking of the earth caused by the breaking and shitting of rock
beneath the earth's surface. For hundreds of millions of years, the forces of plate tectonics have
shaped Farth as the huge plates that form the Earth's surface move slowly over, under, and past
each other. Sometimes the movement is gradual. At other times, the plates are locked together,
unable to release the accumulating eneryy. When the accumulated energy grows strong enough,
the plates break free, causing the ground to shake, Ninety-five percent of earthquakes occur at the
plate boundaries; however, some earthquakes occur in the middle of plates, as is the case for
seismic zones in the Midwestern US.

mﬂE Hazard Mitigation Plan
ﬂ@; 2022 Update

37



Ground shaking and tremors from strong earthquakes can collapse buildings and bridges; disrupt
gas, electric, and communication (e.g. phone, cable, Internet) services; and sometimes trigger
landslides, flash floods, and fires. Buildings with foundations resting on unconsolidated landfill
and other unstable soil and trailers or homes not tied to their foundations are at risk because they
can be shaken off their mountings during an earthquake. When an earthquake occurs in a populated
area, it may cause deaths, injuries, and extensive property damage.

Magnitude, which is determined from measurements on seismographs, measures the energy
released at the source of the carthquake. Intensity measures the strength of shaking produced by
the earthquake at a certain location and is determined from effects on people, human structures,
and the natural environment. Exhibit 34 and 35 list earthquake magnitudes and their corresponding
intensities.

Intensity Description

| Not felt except by a very few under especially favorable conditions.

il Felt only by a few persons at rest, especially on upper floors of buildings.

]| Felt quite noticeably by persons indoors, especially on upper floors of buildings.
Many people do not recognize it as an earthquake. Standing motor cars may rock
slightly. Vibrations similar to the passing of a truck. Duration estimated.

v Felt indoors by many, cutdoors by few during the day. At night, some awakened.
Dishes, windows, doors disturbed; walls make cracking sound. Sensation like
heavy truck striking building. Standing motor cars rocked noticeably,

v Felt by nearly everyone; many awakened. Some dishes, windows broken.
Unstable objects overturned, Pendulum clocks may stop.

Vi Felt by all, many frightened. Some heavy furniture moved; a few instances of
fallen plaster. Damage slight.

Vil Damage negligible in buildings of good design and construction; slight to

moderate in well-built ordinary structures; considerable damage in poorly built
or badly designed structures; some chimneys broken.

Vil Damage slight in specially designed structures; considerable damage in ordinary
substantial buildings with partial collapse. Damage great in poorly buiit
structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy
furniture overturned.

IX Damage considerable in specially designed structures; well-designed frame
structures thrown out of plumb. Damage great in substantial buildings, with
partial collapse. Buildings shifted off foundations.

X Same well-built wooden structures destroyed; most masonry and frame
structures destroyed with foundations. Rails bent.

Xl Few, if any {masonry) structures remain standing. Bridges destroyed. Rails bent
greatly.

Xii Damage total. Lines of sight and level are distorted. Objects thrown inte the air.
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Exhikit 34, Abbreviated Modified Mercalli Intensity Scale

Earthquake Magnitude Typical maximum Modified Mercalli

Intensity

1.0-3.0 I

3.0-39 m-m

4.0-49 I\Y

50-59 VI-VII

6.0-6.9 VII-IX

7.0 and higher VI or higher

Exhibit 35. Earthquake Magnitude vs. Modifled Merealli Intensity Ssale

3.3.2.2  Earthquake History in Tippecanoe County

The most seismically active area in the Central US is referred to as the New Madrid Seismic Zone.
Scientists have learned that the New Madrid fault system may not be the only fault system in the
central US capable of producing damaging carthquakes. The Wabash Valley Fault System in
Indiana shows ¢vidence of large earthquakes in its geologic history, and there may be other
currently unidentified faults that could produce strong earthquakes.

At least 47 earthquakes, M3.0 or greater, have ocenrred in Indiana since 1817, The last such event
in Indiana was a M3.8 centered northeast of Montezuma on June 17, 2021, Most of the seismic
activity in Indiana occurs in the southwestern region of the state. Earthquakes originate just across
the boundary in Illinois and can be felt in Indiana. Exhibit 36 Shows the historical earthquakes in
the state of Indiana.
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3.3.23  Geographic Location for Earthquake

Tippecanoe County occupies a region susceptible to two earthquake threats: the threat of an
earthquake along the Wabash Valley Fault System and the threat of an event near Anna in Shelby
County Ohio. Return periods for large carthquakes within the New Madrid System are estimated
to be 500 years, Moderate quakes between magnitude 5.5 and 6.0 can recur within approximately
150 years or less. The Wabash Valley Fault System is a sleeper that threatens the southwest
quadrant of the state and may generate an earthquake farge enough to cause damage as far north
and east as Central Michigan.

3.3.24  Hazard Extent for Earthquake

The extent of the earthquake is countywide. One of the most critical sources of information that is
required for accurate assessment of earthquake risk is soils data. A National Earthquake Hazards
Reduction Program (NEHRP) compliant soils map was used for the analysis which was provided
by IGS. The map identifics the soils most susceptible to failure and ranks their liquefaction
potential. Tippecanoe County is primarily made ap of soils ranking as moderate potential for
liquefaction, Exhibit 37 shows the staie and county potential for liquefaction.

Tippecanoe County
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Exhibit 37. NEHRP State of [ndiana Liquefaction Potentiaf

3.3.25  Vulnerability Analysis for Earthquake
During an earthquake, the types of infrastructure that could be impacted include roadways,
runways, utility lines and pipes, railroads, and bridges. Because an extensive inventory of the
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infrastructure is not available to this plan, it is important to emphasize that any number of these
structures could become damaged in the event of an earthquake. The impacts to these sfructures
include broken, failed, or impassable roadways and runways; broken or failed utility lines, such as
loss of pawer or gas to a community; and railway failure from broken or impassable tracks. Bridges
also could fail or become impassable, causing traffic risks, and ports could be damaged, which
would limit the shipment of goods. Typical scenarios are described to gauge the anticipated
impacts of earthquakes in the county in terms of numbers and types of buildings and infrastructure.
Hazus-MH for Earthquake Analysis model estimates damages and loss of buildings, lifelines, and
essential facilities from deterministic and probabilistic scenarios.

The building losses are broken into two categories: direct building losses and business interruption
losses. The direct building losses are the estimated costs to repair or replace the damage caused to
the building and its contents. The business interruption losses arve the losses associated with
inability to operate a business because of the damage sustained during the carthquake. The building
damage total loss amount is developed by the building inventory atiributes inputs. Depending on
the material of construction, type of toundation, year of construction, are the key factors that dictate
the expense in rebuilding.

Three events were modeled. The first scenario is the New Madrid Scenario. This event represents
a latge-magnifude, high-impact regional event situated in the Mississippi Valley region
approximately 100 miles from the southwestern comner of the state. The magnitude of this event
(M7.6) approximates the size of the largest of the three earthquakes in the 1811-1812 New Madrid
sequence. The second scenario is the Wabash Valley Scenario. This event represents a “worst
case” scenario of a large-magnitude (M7.3) event occurring along the Wabash Valley fault systemn,
Jjust outside the state of Indiana in southeastern Illinois. The model uses a liquetaction data map in
order to account for the local soil conditions for estimating ground motion and liquefaction, The
third scenario is a 500-year probabilistic scenario, which seeks to represent the cumulative hazard
facing each area of the state based on a probabilistic likelihood of ground shaking associated with
all the sources that could potentially affect a given area. In principle, this analysis evaluates the
average impacts of a multitude of possible earthquake sources with a magnitude that would be
typical of that expected for a 500-year return.

The Building Damage Summary by Earthquake Event Exhibit displays damages for all three
scenarios run by Hazus-MH. In addition to the dollar amount of losses, the table displays the
number of buildings damaged and to what extent. Exhibit 39 through 41 display the Earthquake
Scenarios total losses for each scenaric broken down by census tract.

Exhibit 38, Building Damage Summary by Earthquake Event

Scenario Total Loss in Dollars  Moderate Extensive Complete
New Madrid (M7.6) $50.3 Million 24 i 0
Wabash Valley (M7.3) $49.2 Million 123 9 0
Probabilistic (500-Year) $50.0 Million 52 4 0
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Exhibit 41, 500-Year Probabilistic Earthquake Scenario — Total Losses

3326 Community Development Trends and Future Vulnerability

Community development is planned to occur outside of the low-lying areas in floodplains with a
water table within five feet of grade that is susceptible to liquefaction. New construction, especially
critical facilities, will accommodate earthquake mitigation design standards,

The possibility of the occurrence of a catastrophic earthquake in the central and eastern United
States is real as evidenced by history and described through this section, The impacts of significant
earthquakes affect a large area, terminating public services and systems needed to aid the suffering
and displaced. These impaired systems are interrelated in the hardest stmck zones. Power lines,
water and sanitary lines, and public communications may be lost; highways, railways, rivers, and
ports may not allow transportation to the affected region. Furthermore, essential facilities such as
fire and police departments and hospitals, may be disiupted if not previously improved to resist
carthquakes.

As with hurricanes, mass relocation may be necessary, but the residents who are suffering from
the earthquake can neither teave the heavily impacted areas nor receive aid or even communication
in the aftermath of a significant event.

3.3.27  Relationship to other Hazards

Ground Failure- According to the National Academies of Sciences Engineering Medicine, the
major cause of earthquake damage is ground failure. Some ground failures induced by earthquake
are the result of liguetaction of saturated sands and silts, the weakening of sensitive clays, or by
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the crumbling and breaking away of soil and rock on stecp slopes. Ground failure has been known
to cause buildings to collapse and to severely hinder communication and transportation systems.

Utility Failure- Earthquakes frequently damage utilities, particularly underground facilities and
older storage tanks, but nearly every utility can be vulnerable to the shaking that earthquakes
induce. Seismic damage to buried utilitics are often influenced by ground conditions and
subsurface strain distribution. Since utilities are typically part of a larger network system, damages
to key locations in a network can potentially set off a chain reaction that affects significant portions
of the utility system. Earthquake damage to utilities can also potentially create sccondary hazards
such as fires or hazmat situations since some utilities may handle volatile or flammable substances.

3.3.3 Ground Failure

3.33.1  Hazard Definition for Ground Failure

Indiana has three types of ground failure. Ground failure is a general reference to landsiides, fluvial
erosion, and subsidence to include karst sinkholes, and underground coal mine collapse.
Landslides

Landslides are a serious geologic hazard common to almost every state in the US, It is estimated
that, nationally, they cause up to $2 billion in damages and from 25 to 50 deaths annually. Globally,
landslides cause billions of doltars in damage and thousands of deaths and injuries each year.
The term landslide is a general designation for a variety of downslope movements of earth
materials. Some landslides mave slowly and cause damage gradually, whereas others move so
rapidly that they can destroy property and take lives suddenly and unexpectedly. Gravity is the
force driving landslide movement. The main causes of [andslides include:

e Significant ground vibration
+ Slope failure due to excessive downward movement (gravity)
*  Groundwater table changes (often due t heavy rains)

Preventive and remedial measures include modifying the landscape of a slope, controlling the
groundwater, constructing tie backs, spreading rock nets, ete. The expansion of wban and
recreational development into hillside areas has resulted in an increasing number of properties
subject to damage as a result of landslides. Landslides commonly occur in connection with other
major natural disasters such as earthquakes, wildfires, and floods.

Karst

Southern Indiana has a network of underground caves formed by the natural physical interaction
of groundwater with its bedrock, forming what is known as karst landscape. According to the
Indiana Geological & Water Survey, karst topography is a distinctive type of landscape largely
shaped by the dissofving action of groundwater, which is naturally acidie, on carbonate bedrock,
which in this area is mostly limestone. This geological process, which takes thousands of years, is
characterized by unique features such as sinkholes, fissures, caves, disappearing streams, springs,
rolling topography, and undetground drainage systems. Structures built above a karst formation
could potentially be subject to land subsidence and collapse into a resulting sinkhole,
Underground Coal Mines
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According to the Indiana Geological Survey’s GIS Atlas, there are arcas of underground coal
mines which could lead to ground failure. Roof failure has always been a major concern in
underground coal mining. A majority of underground mines in southwest Indiana are older mines
since abandoned and thus susceptible to collapse.

Fluvial Erosion

Streams naturally migrate (change course and move laterally) over time, this movement is called
a Fluvial Frosion Hazard (FEH). The rate and intensity of movement is dependent upon many
factors including drainage area, geology, and human actions. FEH tepresents a significant concern
in arcas where human development and infrastructure, are established in close proximity to natural
waterways. In mild cases, this may be seen as the gradual loss of a farm field or the undermining
of a fence row when gradual channel migration consumes private land. In more severe cases, the
FEH risk may threaten properties and/or structures to the degree that they become uninhabitable
or even lost to natural channel processes.

3.3.3.2  Ground Failure History in Tippecanoe County
The planning committee did not identify any major ground failure events including landslide and
land subsidence events.

3.3.3.3  Geographic Location for Ground Failure
The geographic location for ground failure varies depending on the type of ground failure, Karst
areas for Tippecanoe County are mapped m Exhibit 42.
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A 2015 study by the Indiana Geological & Warter Survey determined the probability of sinkhole
formation throughout southern Indiana. Their analysis is based on the density of known sinkholes,
as well as several geologic, topagraphic, and hydrologic variables that indicate the future
vulnerability to sinkhole formation. Exhibit 43 shows the results of this study, showing that areas
with the highest probability of sinkhole development generally occur throughout central southern
Indiana, with less chance of sinkhole occurrence toward the eastern and western parts of southern

Indiana,

Tippetanoe County
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Coal mines in Tippecanoe County are illustrated in Exhibit 44. No underground or

mines were found in the county.

Exhibit 43. Risk of Sinkhole Development
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Exhibit 44. Surface and Underground Coal Mines

Exhibit 45 highlights streams-found to be “actively migrating” which can indicate an increased
FEH risk. Streams in the eastern portion of the state are actively migrating and could lead to fluvial
erosion. These are along Wildcat Creek, Middle Fork Wildcat Cree, and South Fork Wildcat
Creek.
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Tippecanoe County
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3.3.34 Hazard Extent for

The extent of the ground failure hazard is closely related to development near the regions that are
at risk. The extent will vary within these areas depending on the potential of elevation change, as
well as the size of the underground structure. The hazard extent of ground failure is related to

Exhikit 45. Tippacanoe County FEH Risk

Ground Failure

various concentrated areas as shown on the maps.

3.3.3.5

incidence zone.
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Vulnerability Analysis for Ground Failure
The US Geological Survey’s Landslide Overview Map of the Conterminous United States shows
two large zones in south-central Indiana as having moderate susceptibility for landslides, but with
low incidence of landslides. In contrast, the majority of northern Tndiana has a very Tow (less than
1.5% of the area involved) incidence of landslides and only the northwest is shown as having a
moderate level of susceptibility. The county has a low incidence of landslides. As seen in USGS
Landslide Overview Map (Exhibit 46), Tippecanoe County predominantly lies in the low landslide
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Exhihit 46, USGS Landslide Overview Map

3.3.3.6  Community Development and Future Vulnerability

All future communities, buildings, and infrastructure will remain vulnerable to ground failure in
the areas of Tippecanoe County where underground mine features exist, where the structures are
located near streams and rivers, and in areas of significant elevation change. In areas with higher
fevels of population, the vulaerability is greater than in open areas with no infrastructure demands.
Abandoned underground mine subsidence may affect several locations within the county;
therefore, buildings and infrastructure are vulnerable to subsidence. Continued development will
likely occur in many of these areas. Currently, Tippecanoe County reviews new developments for
compliance with the local zoning ordinance. Newly planned construction should be reviewed with
the historical mining maps to minimize potential subsidence structural damage.

3.3.3.7  Relationship to other Hazards

Flooding — Flooding is typically the leading cause of ground failure, particularly along streams.
Ground failure and flooding combine to impact property and infrastructure such as roads and
bridges.

3.3.4 Summer Storms aned Tornadoes

3341 Hazard Definition for Summer Storm
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Thunderstorms

Severe thunderstorms are defined as thunderstorms with one or meore of the following
characteristics: strong winds, large damaging hail, or frequent lightning. Severe thunderstorms
most frequently occuor in Indiana during the spring and summer but can occur any month of the
year at any time of day. A severe thunderstorm’s impacts can be localized or widespread in nature.
The National Oceanic and Atmospheric Administration’s National Weather Service classifics a
thunderstorm as severe when it meets one or more of the following criteria:

o Hail with a one-inch diameter or higher
o«  Wind speeds equal to or greater than 58 miles an hour
» Thunderstorms that produce a tornado

The National Weather Service does not consider lightning frequency a criterion for issuing a severe
thunderstorm warning; however, frequent and dangerous lightning is considered a severe weather
hazard. The NOAA consistently ranks lightning as one of the top weather killers in the United
States.

Lightning

Lightning is caused by the discharge of electiicity between clouds or between clouds and the
surface of the earth. In a thunderstorm there is a rapid gathering of particles of moisture into clouds
and forming of large drops of rain. This gathers electric potential until the surface of the cloud {or
the enlarged water particles) is insufficient to carry the charge, and a discharge takes place,
producing a brilliant flash of light. The power of the electrical charge and intense heat associated
with lightning can ¢lectrocute on contact, split trees, ignite fires, and cause electrical failures. Most
lightning casualties occur in the summer months, during the afternoon and early evening.

Hail

Hail is a product of a severe thunderstorm. Hail consists of layered ice particles which are
developed when strong updrafts within the storm carry water droplets above the freezing level.
They remain suspended and continue to grow larger, until their weight can no longer be supported
by the winds. The NWS uses the following descriptions when estimating hail sizes: pea size is Y4
inch, marble stze is ¥ inch, dime size is % inch, quarter size is | inch, golf ball size is 1 % inches,
and baseball size is 2 % inches. Individuals who serve as volunteer “storm spotters™ for the NWS
are located throughout the state and are instructed to report hail dime size (%4 inch) or greater,
Hailstorms can occur throughout the year; however, the months of maximum hailstorm frequency
are typically between May and Augnst. Although hailstorms rarely cause injury or loss of'life, they
can cause significant damage to property, particularly roofs and vehicles.

Windstorms

Windstorms can and do occur in all months of the year; however, the most severe windstorms
usually occur during severe thunderstorms in the warm months. Associated with strong
thunderstorms, downbursts are severe localized downdrafts from a thunderstorm or rain shower.
This outtlow of cool or colder air can create damaging winds at or near the surtace. Downburst
winds can potentially cause as much damapge as a small tornado and are often confused with
tornadoes due 1o the extensive damage that they inflict. As these downburst winds spread out, they
are frequently referred to as straight-line winds. Straight-line winds can cause major structural and
tree damage over a refatively large area.
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Summer storms, including thunderstorms, hailstorms, and windstorims aftect Tippecanoc County
on an animal basis. Thunderstorms are the most common summet hazardous event in the county,
occurring primarily during the months of May through August, with the severest storms most likely
to occur from mid-May through mid-July. Typically, thunderstorms are locally produced by
cumulonimbus clouds, are always attended by lightning, and are often accompanied by strong
wind gusts, heavy rain, and sometimes hail and tornadoes.

3.3.4.2 Hazard Definition for Tornado

The Glossary of Meteorology defines a tornado as a violently rotating column of air with wind
speeds between 40-300 miph, in contact with the ground, either pendant from a cumuliform cloud
or underneath a cumuliform cloud, and often (but not always) visible as a funnel cloud. They
develop under three scenartos: (1) along a squall line; (2) in connection with thunderstorm squall
lines during hot, humid weather; and (3) in the outer portion of a tropical cyclone. Funnel clouds
are rotating columns of air not in contact with the ground; however, the column of air can reach
the ground very quickly and become a tornado.

Since 2007, tornado strength in the United States 1s raniked based on the Enhanced Fujita scale (EF
scale), replacing the Fujita scale introduced in 1971, The EF scale uses similar principles to the
Fujita scale, with six categories from 0-5, based on wind estimates and damage caused by the
torhado. The EF Scale is used extensively by the NWS in investigating tornadoes (all tornadoes
are now assigned an EF Scale number), and by engineers in corcelating damage to buildings and
techniques with different wind speeds caused by tornadoes.

Tornado damage curves for the Fyjita Scale are shown in the following table, Exhibit 47. The
approximate width of the damage and minimum percent damage provide a better understanding of
the capabilities of the tornado finnels as the sizes increase.

Enhanced Fujita Path Width {feet) Maximum Expected

Scale Damage

EFS 3,000 100%

EF4 2,400 100%

EF3 1,800 80%

EF2 1,200 50%

EF1 600 10%

EF0 300 0%

Exhibit 47. Tornado Path Widths and Damage

3.34.3  Summer Storm and Tornado History in Tippecanoe County

Summer Storm

The history of summer storms in Tippecanoe County was determined by analyzing the hail, high
wind, lightning, strong wind, and thunderstorm wind events for the county i the NCEI database.
From 1966 through 2016, there were 348 summer storm-related reports. From 2017 through 2020,
there were 69 summer storm-related reports, not including reports of tornados. None of these
events had any reported injuries or deaths but resulted in property damage costs. In July 2020, a
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thunderstorm wind cvent blew off large metal doors from the Toyota Tsusho America plant on
Haggerty Lane. Thankfuily, the tornade warning kept employees safely inside the plant. Tn May
2019, another thunderstorm wind event tore a roof off of the Wabash National Corporations and
overturned trailers. In August 2020, a thunderstorm wind event downed numerous trees and limbs
around Battle Ground. This same thunderstorm caused power outages in Battle Ground and Delphi.
Additional NCEI events and details about their associated impacts can be found in Appendix A.
Exhibit 48 displays the locations for historie hail and wind events in the county.

Tippecanoea County

Historic Hail & Wind Events
{1955 - 2019)

BENTON

Legend

Wind MPH
No MPH Reported
Los than 60MPH
60 - 75MPH
75 - 130MPH WARREN
Hail Size
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Exhibit 48. Tippecanoe County Historic Hail and Wind Events
Tornade
According to the NCEI there have been 50 occurrences of tormadoes in the county from 1953
through 2016. From 2017 through 2020, there were two tornadoes, both EF0, in Tippecanoe
County. Neither tomado touchdown led to injury or death. In November 2017, a tomado briefly
touched down northeast of Dayton. A house suffered minor damage and a few trees were downed.
This totnado caused an estimated $8,000 in damage. In April 2018, another tornado damaged a
homestead, leading to an estimated $25,000 in damage.
Three F4 tornadoes have been recorded in Tippecanoe County since 1953, in April 1965, March
1976, and April 1994, An F3 tornado was recorded in June 1978, These four tornadoes led to 3
deaths, 86 injuries, and $7.5 million in property damages.
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Tippecanoe County NCEI recorded tornadocs are identiticd in Exhibit 49. Exhibit 50 displays
historical tornadoes for Tippecanoe County.

Location or Date Magnitude Deaths Injuries Property Crop
County Damage Damage

Tippecanoe 06/13/1953 F1 0 0 25K 0K
Tippecance 04/3/1856 F2 0 1) 25K 0K
Tippecanoe 03/6/1861 F1 0 0 25K oK
Tippecanoe 04/22/1963 F2 0 0 2.5K oK
Tippecanoe 06/10/1963 Fl 0 0 2.5K 0K
Tippecanoe 04/11/1965 F4 0 10 oK 0K
Tippecanoe 09/14/1965 F2 0 0 250K OK
Tippecanoe 06/24/1967 F2 0 0 2.5K K
Tippecanoe 05/15/1968 F2 0 0 2.5K 0K
Tippecanoe 03/19/1971 F2 0 0 25K 0K
Tippecanoe 05/29/1973 FO 0 0 .03K 0K
Tippecanoe 06/12/1973 F1 0 0 25K oK
Tippecanoe 06/12/1973 F1 0 0 03K 0K
Tippecanoe 04/1/1974 F2 0 0 25K oK
Tippecanoe 03/12/1976 Fi 0 0 0K 0K
Tippecanoe 03/20/1976 F4 0 6 2.5M 0K
Tippecanoe 04/10/1978 F2 0 0 25K 0K
Tippecanoe 04/23/1978 F1 0 0 250K QK
Tippecanoe 06/25/1978 FO 0 0 0K oK
Lafayette 04/26/1994 F4 3 70 SM 0K
Tippecanoe 07/2/1978 F1 0 0 25K oK
Tippecanoe 06/7/1280 F2 0 0 0K oK
Tippecanoe 06/24/1981 F1 0 0 250K oK
Tippecanoe 03/27/1991 FO 0 0 oK oK
Tippecanoe 06/25/1978 F3 0 0 OK OK
Lafayette 01/18/1956 FO 0 0 0K 0K
Woest Lafayette 07/4/1998 F1 0 0 200K 0K
Battle Ground  (9/28/1999 F1 0 1 300K 0K
West Lafayette 06/11/2003 Fo D 0 0K 0K
Lafayette 06/11/2003 FO 0 0 oK 0K
Lafayette 07/21/2003 FO 0 ] 0K 0K
Dayton 05/30/2004 F2 0 0 1M oK
Remney 05/30/2004 FO 0 0 0K oK
Dayton 07/26/2005 FO 0 ) 10K OK
Romney 04/2/2006 F1 0 0 50K OK
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Location or
County
Americus
Caira
Odell
Taylors
Buck Creek
Montmorencie
Coencord
South Raub
South Raub
North Crane
Odell
Stociwell
Monroe
Meadowbrock
Cairo
Dayton
Lafayette

* NCEI records arc ostimates of damage campiled by the National Weather Service from various logal, state, and federal sources.
However, these estimates are often preliminary in nature and may not mateh the final assessment of economic and property losses

Date

04/14/2006
04/14/2006
06/25/2006
04/18/2011
04/19/2011
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
07/17/2015
07/17/2015
03/31/2016
08/15/2016
11/18/2017
04/3/2018

related to 4 given weather event.
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Magnitude Deaths

F1

FO

FO
EFl
EFO
EF1
EF1
EF2
EFO
EF3
EF2
EF1
EF1
EFL
EFG
EFO
EFC

Exhibit 49. Tippecanoe County Tornadoes*
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Tippecanoce County

Historic Tornado Tracks
(1950 - 2019)
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Exhikit 50. Historical Ternado Tracks and Touchdowns for Tippecanoe County

3.34.4  Geographic Location for Sumnmer Storm and Tornado
The entire county has the same risk for occurrence of summer storms and tornadoes. They can
occur at any location within the county.

3.34.5  Hazard Extent for Summer Storm and Tornado
The extent of the summer storm and tornado hazards vary both in terms of the extent of the path
of the event and the wind speed.

33.4.6  Vulnerability Analysis for Summer Storm and Tornado

During a tornado the types of infrastructure that could be impacted include roadways, utility
lines/pipes, railroads, and bridges. Since the county’s entire infrastructure is equally vulnerable, it
is important to emphasize that any number of these items could become damaged during a tornado.
The impacts to these items include broken, failed, or impassable roadways, broken or failed utility
[ines (e.g. loss of power or gas to community), and railway failure from broken or impassable
railways. Bridges could fail or become impassable cansing risk to traffic.

All facilities are vulnerable to severe thunderstorms. These facilities will encounter many of the
same impacts as any other building within the purisdiction including structural failure, damaging
debris (trees or limbs), roofs blown off or windows broken by hail or high winds, fires caused by
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lightming, and loss of building functionality; a damaged police station, for example, would no
longer be able to serve the community. Additionally, bridges could fail or become impassable,
causing risks to traffic,

During a severe thunderstorm, the types of infrastructure that could be impacted include roadways,
utility lines and pipes, railroads, and bridges. Since the county’s entire infrastructure is equally
vulnerable, it is impeortant to emphasize that any number of these structures could become damaged
during a severe thunderstorm. The impacts to these structures include impassable roadways,
broken or failed utility lines, causing loss of power or gas to the community, or railway failure
from broken or irmpassable tracks.

GIS Tornade Analysis

The following analysis completed for the plan update utilizes an example scenario to gauge the
anticipated impacts of tornadoes in the county in terms of numbers and types of buildings and
infrastructure.

GIS overlay modeling was used to determine the potential impacts of an EF-4 tornado. The
analysis used a hypothetical tornado path that runs for 16 miles through the northern half of the
county. This scenario includes impacts to the major employers of the county. The selected widths
were modeled after a recreation of the Fujita-Scale guidelines based on conceptual wind speeds,
path widths, and path {engths. There is no guarantee that every tornado will fit exacily into one of
these six categories. Exhibit 50 depicts tornado damage curves as well as path widths.

Fujita Path Width Maximum Expected
Scale {feet) Damage

EF-5 3000 100%

EF-4 2400 100%

EF-3 1800 80%

EF-2 1200 50%

EF-1 600 10%

EF-0 300 0%

Exhibit 50. Tornado Path Widths and Damage Curves
Within any given tornado path there are degrees of damage. The most intense damage occurs
within the center of the damage path with a decreasing amount of damage away from the center of
the path. This natural process was modeled in GIS by adding damage zones around the tornado
path. Exhibit 51 and 52 give additional information on tornado damage zones.
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Exhibit 51. EF-4 Tornado Analysis, Using GIS Buffers

Fujita Scale  Zone Buffer (feet) Damage Curve

EF-4 4 900-1200 10%
EF-4 3 600-900 50%
EF-4 2 300-600 80%
EF-4 [ 0-300 100%

Exhibit 52. EF-4 Ternado Zones and Damage Curves

The results of the analysis are depicted in Exhibit 54 and 55. The GIS analysis estimates that 1,575
buildings would be damaged. The estimated building losses are $315.5 million. The building losses
are an estimate of building replacement costs multiplied by the percentages of damage. The overlay
was performed against the Building Inventory created at an earlier stage using the Assessor data
in combination with Parcel records. NOTE: The assessor records often do not include nontaxable
parcels and associated building improvements therefore, the total number of buildings and the
building replacement costs for government, religious/non-profit, and education may be
underestimated. Exhibits 53 through 55 show the random path chosen for this study.
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Exhibit 54, Tornado Path with Damaged Buildings
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City of Lafayette Lafayeite, ¢
Mypothetical Tornado e
Building Losses
Legend
e 7one 1 Losses
o Zone 2 Losses
¢ Zpne 3 Losses
®  Zorie 4 Losses
Zone 1
Zone 2
Zone 3
Zone 4
! L
| ] B
0 0.23 045 0.9 Miles o L ]
L el i i H
Lt L] : i W
Exhibit 55. Tornada Path; Lafayetite
Residential 230 232 472 464
Commercial 13 9 15 24
Industrial - 2 - -
Agriculture 3 3 8 9
Religious 3 3 4 2
Government - - - -
Education 1 1 3 -
Total 250 250 502 499
Exhibit 56. Estimated Building Losses by Occupancy Type
Residential 544,477,222 $35,389,497 §45,553,703 $9,107,662
Cammercial £5,919,884 $2,552,389 §2,797,055 $745,342
Industrial - $1,755,277 - -
Agriculture $689,283 $357,706 $752,694 $161,775
Religious 51,533,442 51,808,106 $1,649,661 5126,356
Hazard Mitigation Plan
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Government -
Education 5272,365
Total $52,892,196

$217,892
$42,430,869

Exhibit 57. Estimated Losses by Zone

Facility and Infrastructure Damage

$411,162 -
$51,164,275

$10,141,134

Five essential facilities are in the hypothetical tornado’s path: two schools and three care facilities.
These are shown in Exhibif 58 and listed Exhibit 59. Eleven critical facilities are in the tornado’s
path: 8 bridges, 2 hazardous materials facilities, and one airport. The affected airport and hazardous

materials facilities are shown in Exhibit 60 and listed in Exhibit 61.

City of Lafayette

Hypothetical Tornado .
Damaged Essentizl Facilities |

Legend

Emergency Operations
Ceantar

)]

Police Station
Fire Station

Care Facility
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School
Zone 1
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Zone 3

Zone 4
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Facility Type
School
School

Care Facility

Care Facility

Exhibit 58. Hypothetical Damages to Essentlal Facllities, Lafayette

Name
Woodiand Elementary School
Amelia Earhart Elem Sch
Wal Mart 3851
Walgreens

Address
I200E 45058
3280 S 9th St
2347 E3505
2800 Old Us Hwy 231 S
208 Beck Ln

Care Facility Glasswater Creek of Lafayette

Exhibit 59. Essential Facilities in Hypothetical Tornado Path
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City of Lafayette

Hypothetical Tornado
Damaged Critical Facilities
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Exhihit 60. Hypothetical Damages to Critical Facilities, Lafayette

Facility Type
Airport

Hazardous Material Facility

Hazardous Material Facility

3.34.7

Name

Purdue University

#1311

Speedway Service Station

Waste Management
Exhibit 61. Critical Facilities in Hypothetical Tornado Path

Address
Airport
2705 Old Us Hwy 231 S

2120 Wabash Ave

Community Development Trends and Future Vulnerability

UsGs -

City
Lafayette
Lafayette

Lafayette

The entire population and buildings have been identified as at risk because summer storms and
tornadoes can occur anywhere within the state of Indiana at any time of the day. Furthermore, any
future development 1n terms of new construction within the county will be at nisk. All critical
facilities in the county and communities within the county are at risk. Preparing for severe storms
will be enhanced if officials sponsor a wide range of programs and initiatives to address the overall
safety of county residents. New structures need to be built with more sturdy construction, and those
structures already in place need to be hardened to Tessen the potential impacts of severe weather.
Community wamning sivens to provide warnings of approaching storms are also vital to preventing
the loss of property and ensuring the safety of Tippecanoe County residents.

3.34.8
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Flooding — Thunderstorms with heavy amounts of rainfall can cause localized flooding, which can
impact property and infrastructure such as roads.

Public Health - Public health can be impacted as a result of wastewater spills due to flooding.
Wildland Fire — Lighting strikes may ignite a wildland fire. Windstorms that result in downed
timber increase the fuel load in a forest that may increase the risk of wildfire.

Stevetural Fire — Lighting strikes may ignite a structural fire.

3.35 Drought

3.3.5.1  Hazard Definition for Drought

The meteorological condition that creates a drought is below normal rainfall. However, excessive
heat can lead to increased evaporation, which will enhance drought conditions. Droughts can occur
in any month. Drought differs from normal arid conditions found in low rainfall areas. Drought is
the consequence of a reduction in the amount of precipitation over an undetermined fength of time
{usually a growing season or more).

The Palmer Drought Severity Index (PDST), developed by W.C. Palmer in 1965, is a soil moisture
algorithm utilized by most federal and state government agencies to trigger drought relief programs
and responses. The objective of the PDSI is to provide standardized measurements of moisture, so
that comparisons can be made between locations and periods of time—usually months. The PDST
is designed so that a -4.0 in Indiana has the same meaning in terms of the moisture departure from
a climatological normal as a -4.0 does in South Carolina.

The U.S. Drought Monitor (USDM) provides a national assessment on drought conditions in the
United States. The following table is a reference from the classification scheme provided by the
USDM, and the correlation between PDST and the category, descriptions, and possible impacts
associated with those level events. This classification is often used to refer to the severity of
droughts for statistical purposes. The USDM provides weekly data for each county, noting the
percent of land cover in the condition of the drought category identified below, (exhibit 62).

mf Hazard Mitigation Plan
ﬂ@ 2022 Update

63



Extreme
Drought

Exceptional
Drought

-Major erop/pasture losses

-Widespread water shortages or restrictions

-Exceptional and widespread crop/pasiure losscs
-Shortages of water in reservoirs, sireams, and wells
creating water enmergencies

o . Palmer Drought
Category | Description | Possible Tmpacts Severity Index
Abnormally G.oing 'mtg dl'oughF: -short-term dryness slowing planting,
DO Dry growth of crops or pastures. -1.0to-1.9
Coming out of drought: some lingering water deficits
~Some damage to crops, pastiures
DI Moderate -Streams, reservoirs, or wells low, some water shortages | -2.0 0 -2.9
Drought developing or imminent
-Voluntary water-use restrictions requesied
Severe -Crop or pasture losses fikely 3.0 t0 -3.9
D2 Drought -Water shor?ag_e-s common
~Water restrictions imposed

-4.0 10 -4.9

-5.0 o1 less

Exhibit 62. USDM index

In the past decade, the US has continued to consistently experience drought events with economic
impacts greater than $1 billion; FEMA estimates that the nation’s average annual drought loss is
$6 billion to $8 billion. For Indiana alone, the National Drought Mitigation Center reported
hundreds of droughts impacts in the past decade ranging from water shortage warnings to reduced
crop yields and wildfires.

3.3.5.2  Drought History in Tippecanoe County
Since the last MHMP, the National Drought Mitigation Center and the Indiana Drought Monitor
have recorded several incidences of drought in Tippecanoe County,

Tippecanoe experienced a drought during the summer of 2012, During this drought, parts of the
county were in a D3 drought for 5 weeks from mid-July to mid-August, and the whole county was
in a D2 drought from early July to early September.

The county experienced areas of moderate droughts from late October 2015 to early January 2016,
from late August 2019 to late September 2019, and from October 2020 to early November 2020.

3.3.5.3  Geographic Location for Drought
Droughts are regional in nature. All areas of the county are vulnerable to the risk of drought.

3.3.5.4  Hazard Extent for Drought
Droughts can be widespread or localized events. The extent of the drought varies both in terms of
the extent of the heat and the range of precipitation.
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3.35.5  Vulnerability Analysis for Drought

Drought impacts, as described in the drought history previously, are a distributed threat across the
entire jurisdiction; therefore, the whole county is vulnerable to this hazard and can expect the same
tmpacts within the affected area.

3.3.5.6 Community Development Trends and Future Vulnerability

Drought impacts, as described in the drought history section, are a threat across the entire
jurisdiction; therefore, the whole county is vulnerable to this hazard and can expect varying
impacts within the affected area. Future development will remain vulnerable to drought events.
Typically, some urban and rural areas are more susceptible than others. Excessive demands for
water in populated urban areas place a limit on water resources. In rural areas, crops and livestock
may suffer from extended periods of drought.

3.35.7  Relationship to other Hazards

Wildfires - A drought situation can significantly increase the risk of wildfire.

Extreme Temperatures - A drought situation can significantly increase with long periods of high
remperamees.

3.3.6 Winter Storms: Blizzards, Ice Storms, Snowstorms

3.3.6.1  Hazard Definition for Winter Storm

Severe winter weather consists of various forms of precipitation and strong weather conditions.
This may include one or more of the following: fieezing rain, sleet, heavy snow, blizzards, icy
roadways, extreme low temperatures, and strong winds. These conditions can cause human-health
risks such as frostbite, hypothermia, and death.

Ice Storms

Ice or sleet, even in the smallest quantities, can result in hazardous driving conditions and can be
a significant cause of property damage. Sleet can be easily identified as frozen raindrops. Sleet
does not stick fo trees and wires. The most damaging winter storms in Indiana have been ice
storms. Tee storms are the result of cold rain that freezes on contact with objects having a
terperature below freezing. Iee storms occur when moisture-laden gulf air converges with the
northem jet stream, causing strong winds and heavy precipitation. This precipitation takes the form
of freezing rain, coating power lines, communication lines, and trees with heavy ice. The winds
then will cause the overburdened limbs and cables to snap, leaving large sectors of the population
without power, heat, or commumication. Falling trees and limbs also can cause building damage
during an ice storm. In the past few decades, numerous lce-storm events have oceurred in Indiana.
Snowstorms

Significant snowstorms are characterized by the rapid accumulation of snow, often aceompanied
by high winds, cold temperatures, and low visibility. A blizzard is categorized as a snowstorm
with winds of 35 miles an hour or greater and/or visibility of less than one-quarter mile for three
or more hours. The strong winds during a blizzard blow about falling and already existing snow,
creating poor visibility and impassable roadways. Blizzards have the potential to result in property
damage.
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Indiana has been struck repeatedly by blizzards. Blizzard conditions not only cause power outages
and loss of communication, potentially for days, but can also make transportation difficult. The
blowing of snow can reduce visibility to less than one-quarter mile, and the resulting disorientation
makes even travel by foot dangerous, if not deadly.

Daimages from blizzards can range from significant snow removal costs to human and livestock
deaths. Because of the blinding potential of heavy snowstorms, drivers are also at risk of collisions
with snowplows or other road traffic. Stranded drivers can make uninformed decisions, such as
leaving the car to walk in conditions that put them at risk. Drivers and homeowners without
emergency plans and kits are. vulnerable to the life-threatening effects of heavy snow storms such
as power outages, cold weather, and inability to travel, communicate, obtain goods or reach their
destinations. Heavy snow loads can cause structural damage, particularly in areas where there are
no building codes or for residents living in manufactured home parks.

3.3.6.2  Winter Storm History in Tippecanoe County

The NCEI database identified 10 winter storm, heavy snow, ice storm, winter weather, or blizzard
events for Tippecanoe County from 2010 through 2020. These generally consisted of 5 to 9 inches
of snowfall, but there were no recorded injuries, deaths, or associated damage costs. Additional
details for NCEI events are included in Appendix A.

3.3.6.3  Geographic Location for Winter Storm
Severe winter storms are regional in nature. Most of the NCEI data is calculated regionally or in
sorme cases statewide.

33.64  Hazard Extent for Winter Storm
The extent of the historical winter storms varies in terms of storm location, temperature, and ice
or snowfall. A severe winter storm can occur anywhere in the jurisdiction.

3.3.6.,5  Vulnerability Analysis for Winter Storm

Winter storm impacts are equally distributed across the entire jurisdiction; therefore, the entire
county is vulnerable to a winter storm and can expect the same impacts within the affected area.
The impacts to the general buildings within the county are similar to the damages expected to the
critical facilities. These include loss of gas or electricity from broken or damaged utility lines,
damaged or impassable roads and railways, broken water pipes, and roof collapse from heavy
SHOW.

During a winter storm, the types of infrastructure that could be impacted include essential and
critical facilities, roadways, utility lines/pipes, railroads, and bridges. Since the county’s entire
infrastructre 1s equally vulnerable it is important to emphasize that any number of these items
could become damaged during a winter storm. Potential impacts include broken gas and/or
electricity lines or damaged utility lines, damaged or impassable roads and railways, and broken
water pipes.
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3.3.6.6 Community Development Trends and Puture Vulnerability
Any new development within the county will remain vulnerable to these events. Because the winter
storm events are regional in nature, future development will be equally impacted across the county.

3.3.6.7  Relationship to other Hazards

Flooding — Melting from heavy snows can cause localized flooding which can impact property
and infrastructure such as roads.

Wildland or Structural Fire — Heavy storms that result in large amounts of downed timber can
result in an increase of dead or dying {rees left standing, thus providing an increased tuel load for
a wildfire, There is an additional risk of increased frequency of structaral fires during heavy snow
events, primarily due to utility disruptions and the use of alternative heating methods by residents.
Public Safety — Drivers stranded in snowstorms may make uninformed decisions that can put them
at risk; residents who are unprepared or valnerable may not be able to obtain goods or reach their
destinations. EMS providers may be slowed by road conditions to respond to emergencies. Ice
storms may result in power outages due to downed power lines, putting people at risk for cold
temperature exposure and reducing the ability to spread emergency messages to the public via
television, radio or computer.

3.3.7 Extreme Temperatures

3.3.71  Hazard Definition for Extreme Temperatures

Extreme Cold

‘What constitutes an extreme cold event and its effects varies by region across the US. In arcas
unaccustomed to winter weather, near freezing temperatures are considered “extreme cold.”
Extreme cold temperatures are typically characterized by the ambient air temperature dropping to
approximately zero degrees Fahrenheit or below.

Exposure to cold temperatures—indoors or outdoors—can lead to serious or life-threatening health
problems, including hypothermia, cold stress, frostbite or freezing of the exposed extremities, such
as fingers, toes, nose, and earlobes. Certain populations—such as seniors age 65 or older, infants
and young children under five years of age, individuals who are homeless or stranded, or those
who live in 2 home that is poorly insulated {such as mobile homes) or without heat ~—are at greater
risk to the effects of extreme cold.

The magnitude of extreme cold temperatures s generally measured through the Wind Chill
Temperature (WCT) Index, WCT are the temperatures felt outside and is based on the rate of heat
loss from exposed skin by the effects of wind and cold. As the wind increases, the body is cooled
at a faster rate causing the skin’s temperature to drop.

In 2001, the NWS implemented a new WCT Index, designed to more accurately calculate how
cold air feels on human skin. The index, shown in Exhibit 63, includes a frostbite indicator,
showing points whete temperature, wind speed, and exposure time will produce frostbite in
humans.
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Exhibit §3. NWS5 Wind Chill Temperature Index

Extreme Heat

Human beings need to maintain a constant body temperature if they are to stay healthy. Working
in high temperaiures induces heat stress when more heat is absorbed into the body than can be
dissipated oul. Heat illness such as prickly heat, fainting from heat exhaustion, or heat cramps are
visible signs that people are working in unbearable heat. In the most severe cases, the body
temperatare control system breaks down altogether and body temperature rises rapidly. This is a
heat stroke, which can be fatal. The NWS issues a heat advisory when, during a 24-hour period,
the temperature ranges from 105°F to 114°F during the day, and remains at or above 80°F at night.
Heat is the leading weather-related killer in the United States, even though most heat-related deaths
are preventable through outreach and intervention. According to the National Oceanic and
Atmospheric Administration, the summer of 2016 was one of the five hottest on record dating to
the late 19th century.

Unusually hot summer temperatures have become more frequent across the contiguous 48 states
n recent decades (see the High and Low Temperatures indicator), and extreme heat events (heat
waves) are expected to become longer, more freguent, and more intense in the future. As a result,
the risk of heat-related deaths and illness is also expected to inerease. Temperatures that hover 10
degrees Fahrenheit or more above the average high temperature for a region, and last for several
weeks, constifute an extreme heat event (EHE). An extended period of extreme heat of three or
more consecutive days is typically referred to as a heat wave. Most summers see EHEs in one or
maore parts east of the Rocky Mountains. They tend to combine both high temperatures and high
humidity; although some of the worst heat waves have been catastrophically dry.

Heat alert procedures are based primarily on Heat Index Values. The Heat Index—given in degrees
Fahrenheit—is often referred to as the apparent temperature and is a measure of how hot it really
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feels when the relative humidity is factored with the actual air temperature, The National Weather
Service Heat Tndex Chart can be seen in Exhibit 64.
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Exhibit 64. National Weather Service Heat Index

Source: Qffice of Atmospheric Programs. (2006). Excessive Heat Events Guidebook.
Unites States Environmental Protection Agency. Washington, D.C.

33.7.2  Extreme Temperature History in. Tippecanoe County
There are no reported occmrences of extreme cold or excessive heat in the NCEI database.

3.3.73  Geographic Location for Extreme Temperatare

Extreme temperatures are regional in nature. All areas of the Tippecanoe County are vulnerable to
the risk of extreme cold or extreme heat.

3.3.74  Hazard Extent for Extreme Temperature
Extreme temperatures are normally widespread events.

3.375  Vulnerability Analysis for Extreme Temperature

Extreme temperature impacts are an equally distributed threat across the entire jurisdiction;
therefore, the county is vulnerable to this hazard and can expect the same impacts within the
affected area. According to FEMA, approximately 175 Americans die each year from extreme
hear,

Prolonged exposure to extreme heat may lead to serious health problems, including heat stroke,
heat exhaustion, or sunburn. Cettain populations — such as seniors age 65 and over, infants and
young children under five years of age, pregnant women, the homeless or poor, the obese, and
people with mental illnesses, disabilities, and chronic diseases — are at greater risk to the effects
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of extreme heat and extreme cold. Depending on severity, duration, and location these populations
may not have ready access to cooling or warming centers.

3.3.7.6  Community Development Trends and Future Vulnerability

Because extreme temperatures are regional in nature, future development will be impacted across
the county. Although urban and rural areas are equally vulnerable to this hazard, those living in
urban areas may have a greater risk from the effects of a prolonged heat wave. The atmospheric
conditions that create extreme heat tend to trap pollutants in urban areas, adding contaminated air
to the excessively hot temperatures and creating increased health prablems. Furthermore, asphalt
and concrete store heat longer, gradually releasing it at night and producing high nighttime
temperatures. This phenomenon is known as the “urban heat island effect.” Local officials should
address extreme temperature hazards by educating the public on steps to take before and during
the event and locations of cooling and warming centers.

3.3.7.7  Relationship to other Hazards

Drought and Wildfire - Dry, hot conditions can reduce the protective moisture of woodlands and
increase the risk of wildfire.

Public Safety - Anyone exposed to extreme heat can develop heat exhaustion and heat stroke. The
elderly, children and those who engage in outdoor work or recreation may be most susceptible to
the danger of extreme heat,

3.3.8 Hazardous Material Release

3.3.8.1 Hazard Description for Hazardous Material Release

The State of Indiana has numerous active transportation lines that run through many of'its counties.
Active railways transport harmful and volatile substances between our borders every day. The
transportation of chemicals and substances along interstate routes is commonplace in Indiana. The
rural areas of Indiana have considerable agricultural commerce, creating a demand tor fertilizers,
herbicides, and pesticides 1o be transported along rural roads. Finally, Indiana is bordered by two
major rivers and Lake Michigan. Barges transport chemicals and substances along these waterwzys
daily. These factors increase the chance of hazardous material releases and spills throughout the
State of Indiana.

The release or spill of certain substances can cause an explosion. Explosions result from the
ignition of volatile products such as petroleum products, natural and other flammable gases,
hazardous materials and chemicals, dust, and bombs. An explosion potentially can cause death,
injury, and property damage. In addition, a fire routinely follows an explosion, which may cause
further damage and inhibit emergency response. Emergency response may requite fite, safety and
law enforcement, search and rescue, and hazardous materials units,

3.3.82  Hazardous Incident History in Tippecanoe County
Tippecanoe County has not experienced a significantly large-scale hazardous material incident at
a fixed site or during transport resulting in multiple deaths or serious injuries, although there have
/_NI\E\OE Hazard Mitigation Plan
TIPPECANDY 2002 Update
N g °
70



been many minor releases that have put local firefighters, hazardous materials tcams, cmergency
management, and local law enforcement into action to tey to stabilize these incidenis and prevent
or lessen harm to Tippecanoe County residents.

3.3.83  Geographic Location for Hazardous Material Release
The hazardous material hazards are countywide and are primarily associated with the transport of
materials via highway, railroad, and/or river barge.

3.3.84  Hazard Extent for Hazardous Material Release

The extent of the hazardous marerial {referred to as hazmat) hazard varies in terms of the quantity
of material being transported as well as the specific content of the container, Hazardous material
impacts are an equally distributed threat across the entire jurisdiction; therefore the entire coumty
is vulnerable to a hazardous material release and can expect the same impacts within the affected
area. The main concern during a release or spill is the population affected. This plan will therefore
consider all buildings located within the county as vulnerable.

3.3.85  Vulnerability Analysis for Hazardous Materials Release

The hazardous material release hazards are countywide and primarily are associated with the
transport of materials by highway and/or railroad. During a hazardous material release, the types
of infrastructure that could be impacted include roadways, utility lines/pipes, railroads and bridges.
The release or spill of certain substances can cause an explosion. Explosions result from the
igmtion of volatile products such as petroleum products, natural and other flammable pases,
hazardous materials/chemicals, dust, and bombs. An explosion potentially can cause death, injury,
and property damage. In addition, a fire routinely follows an explosion, which may cause further
damage and inhibit emergency response.

3.3.8.6  GIS Hazmat Analysis

The U.S. EPA’s ALOHA (Area Locations of Hazardous Atmospheres) model was utilized to
assess the area of impact for an anhydrous ammonia release at the Norfolk Southern railroad tracks
at Lafontaine Street located centrally in the City of Template.

ALOHA generates a threat zone area where a hazard {such as toxicity or thermal radiation) has
exceeded a user-specified Level of Concern (LOC). ALOHA will display up to three threat zones
overlaid on a single picture. The US EPA developed Acute Exposure Guideline Levels (AEGLs),
which are exposure guidelines designed to help responders deal with emergencies involving
chemical spills or other catastrophic events where members of the general public are exposed to a
hazardous airborne chemical.

AEGLs are intended to describe the health effects on humans due to once-in-a-lifetime or rare
exposure to airborne chemicals. The National Advisory Committee for AEGLs is developing these
guidelines to help both national and local authorities, as well as private companies, deal with
emergencies involving spills or other catastrophic exposures.

+ Zone 1 (AEGL 1): Above this airborne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience notable
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discomfort, irritation, or certain asymptomatic non-scnsory cffects. Howcever, the cffects
are not disabling and are transient and reversible upon cessation of exposure

¢« Zone 2 (AEGL 2): Above this airborne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience irreversible or
other serious, long-lasting adverse health effects or an impaired ability to escape

» Zone 3 (AEGL 3): Above this aithorne concentration of a substance, it is predicted that
the general population, including susceptible individuals, could experience life-
threatening health effects or death,

As the substance moves away from the source, the level of substance concentration decreases.
Each color-coded area depicts a level of concentration measured in parts per million {ppm). Exhibit
65 1s an illustration of the toxic threat plume footprint as determined by ALOIA.
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Exhibit £5. Toxic Threat Plume Footprint Generated by ALOHA
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For this scenario, moderate atmosphetic and climatic conditions with a slight breeze from the west-
southwest were assumed, and the ALOHA atmospheric modeling parameters were based on the
actual conditions at the location when the model was run including wind speed of 4 mph. The
temperature was 81°F with 73% humidity and clear skies.

This modeled release was based on a leak from a 2.5 feet-diameter hole in the tank. According to
the ALOHA parameters, approximately 1,050 pounds of material would be released per minute.
Exhibit 66 shows the arbitrary location of the release.
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Exhikit 6. Location of Release
The Tippecanoe County Building Inventory was added to ArcMap and overlaid with the threat
zone footprint. The Building Inventory was then intersected with each of the three footprint areas
1o classify each point based upon the ptume footprint in which it is located. Exhibit 67 depicts the
Tippecanoe County Building Inventory after the intersect process.
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Tippecanoe County
Threat Zone Results
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Exhibit 67. Location of Release and Building Inventory by Threat Zone
The resulis of the analysis against the Building Inventory counts are depicted in Exhibit 68.
Number of Buildings within the Hazmat Plume
Occupancy AEGL 3 (most severe) AEGL 2 AEGL 1 (least severe)

Agriculture - 11 6
Cemmercial 830 555 144
Education 9 - -
Government 30 17 3
Indnstrial 28 22 10
Religious 152 85 11
Residential 11,490 6,805 708
Total 12,539 7,495 834

Exhikit 68. Estimated Exposure for all Threat Zohes
Exhibit 69 summarizes the replacement costs of buildings within each threat zone. Values
represent only those portions of each zone that are not occupied by other zones.

Replacement Cost of Buildings within the Hazmat Plame

Occupancy AEGL 3 (most AEGL 2 AEGL 1 {least
severe) severe)
Agriculture - $2,302,815 §1,131,628
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Comimercial $288,057,640 $232,196,952 $52,161,563

Education $2,456,515 - -
Government 58,885,768 $4,769,820 $1,433,644
Industrial $37,098,407 $29,895,026 521,688,070
Religious $130,662,216 $66,858,417 $13,071,064
Residential $1,933,862,456 $1,235,071,236 $141,573,786
Tatal $2,401,033,003 51,571,094,266 $231,058,754

Exhibit 87. Estimated Replacement Cost for all Threat Zones
Essential Facilities

All facilities affected by the plume have been mapped and labeled in Exhibit 67. Exhibit 68 lists
all affected essential facilities,
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Tippecanoe County
Essential Facilities
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Exhibit 69. Essential Faclitles Located in Threat Zone

Facility Type Name Address City
Police Station Lafayette Police Dept 20N6ThSt#2 Lafayette
Police Station Lafayette Police 1301 South Street Lafayette

Hazardous Tippecanoe County EMA 629 North 6Th Street Lafayette
Materials Facility
School Saint James Lutheran School 615 N 8Th &t Lafayette
School Saint Mary Cathedral School 1200 South St Lafayette
School vy Tech Main Campus 3101 Creasy Lane Lafayette
School GLASS at Linwood Preschool 1415 Ball Street Lafayette
School Oakland High School 1100 Elizabeth Street Lafayette
School The Excel Center- Lafayette 615 N 18Th St Lafayette
School Apostolic Christian Academy 100 Murphy St Lafayette
School Follow The Child Montessori 115 N Farabee Dr Ste Lafayette
A& Bl
School T € Harris School At Idic 3700 Rome Dr Lafayette
Lafayetie
School Lafayette Christian School 525 N 26Th St Lafayette
< or  Hazard Mitigation Plan
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Facility Type
School
School
School

School
School
School
School

School
School
School

School
School
School

School
Care Facility
Care Facility

Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility

Care Facility
Care Facility

Care Facility
Care Facility

/""""\
TIPPECANQ

N
77

Name
Glen Acres Elementary School
Miami Elementary School
Thomas Miller Elementary
Schaol
Murdock Elementary School
Jefferson High School
Sunnyside Middie School
Tecumseh Middie School

Edgelea Elementary School
Saint Boniface Middle School
Saint Lawrence Elementary
School
Ozkland Elementary School
Vinton Elementary School
Central Catholic Ir-Sr High
School
Amelia Earhart Elem School
Liberty Dialysis Lafayette ||
Franciscan St Elizabeth Health
- |afayette
St Anthony Health Care
Wabash Center Inc
Pay Less ] 843
Lafayette Bickford Cottage
Sam’s Club
Walgreens
CVvs
Med Express
Digby House
Pay Less ] 822
Pay Less ] 827
Sagamore Surgical Services
Inc
Franciscan Health Lafayette E
Lafayette Regional
Rehabilitation Hospital
Southerncare Lafayette
Dsi Lafayette Dialysis
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Address
3767 Kimberly Dr
2401 Beck Ln
700 S ATh St

2100 Cason st
1801 S 18Th &t
2500 Cason St
2101 S 18Th St/Teal
Rd
29105 18Th st
813 North St
1902 Meharry St

6115218t St
3101 Elmwood Ave
24108 8Th St

3280 S 9Th St
1020 N 18Th st
1501 Hartford St

1205 N 14Th st
2000 Greenbush St
2200 Greenbush 5t
3633 Regal Valley Dr
3819 State Rd 26 E

130 5 Creasy Ln

102 Sagamore Pky §
167 W Cord 240 S
65 Beck Ln
2513 Maple Paint Dr
2320 Concord Rd

1701 S Creasy Ln
850 Park Bivd E

935 Mezzanine Dr
915 Mezzanine Dr

City
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette

Lafayeite
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette

Lafayette
Lafayette



Facility Type
Care Facility
Care Facility
Care Facility

Care Facility
Care Facility
Care Facility
Care Facility
Care Facility

Care Facility
Care Facility
Care Facility

Care Facility
Care Facility
Care Facility
Care Facility

Care Facility
Care Facility
Care Facility
Care Facility

Care Facility
Care Facility

Care Facility
Care Facility

Care Facility
Care Facility
Care Facility
Care Facility
Care Facility

Care Facility

T
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Name
Sycamore Springs
Rem-indiana Inc
Community Ventures In Living
Ltd
Wal Mart 1547
Csl Plasma Inc
Reliance Home Care
Rosewalk Village At Lafayette
St Elizabeth Home Health
Care
Unity Surgical Center
iU Health Arnett
Home Instead Senior Care Of
Indianapolis
Meijer 137
Serenhity Hospice
Wellbound Of Lafayette
Brightstar Of Lafayette
Indiana
Provision Living
5t Mary Healthcare Center
Advanced Surgery Center LLC
Signature Healthcare Of
Lafayette
Arnett/IU Urgent Care Facility
Walgreens

CVs
Clarian-Arnett Health
Qutpatient
Aster Place
Unity Immediate Care Facility
Creasy Springs Health Campus
The Springs at Lafayette
Tippecanoe County Wic
Program
IU Heaith Arnett Family
Medicine
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Address
833 Park East Blvd
926 S 107h St

401 S Earl Ave 4Th FI

4205 Commerce Dr
400 Brown St
615 N 18Th 5t
1903 Union 5t
1415 Salem St

1411 S Creasy Lnh
5165 McCarty Ln
325 S Earl Ave

4901 5t Road 26 E
5N 10Th st
2 Executive Dr
25 Executive Dr

835 Main 5t
2201 Cascn St
1400 Teal Rd
300 Windy Hili Dr

1 Walter Scholler Dr
2800 Old Us Hwy 231

S
2806 Us231 8
1327 Veterans
Memorial Pky E

1321 S Creasy Lane
1730 S Creasy Lane
2400 South Street

1322 Tippecanoe St

1500 Salem St

City
Lafayette
Lafayette
Lafayette

Lafayette
West Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette

Lafayette
Lafayette

Lafayette
Lafayette

Lafayette
Lafayette
Lafayette
Lafayette
Lafayette

Lafayette



Facility Type
Care Facility

Care Facility

Care Facility
Care Fatility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility
Care Facility

Care Facility

Care Facility
Care Facility

Care Facility
Care Facility
Care Facility

Care Facility

Care Facility
Care Facility

Care Facility
Care Facility

Fire Station
Fire Station

Fire Station

Fire Station
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Name
Five Star Residences of
Lafayette
BeeHive Homes Assisted
Living
Glasswater Creek of Lafayette
CVS Pharmacy
Walgreens Pharmacy
Genoa Healthcare
Parkside Pharmacy
CVS Pharmacy
Target-CVS Pharmacy
CVS Pharmacy
PhysioCare Home Healthcare
LLC
Indiana Developmental
Training Center
Anew Home Care
Rest Assured Home Health
Care
Comfort Keepers of Lafayette
Apria Home Healthcare
Home Instead Health Care

Adaptive Nursing and
Healthcare Services
Help At Home Care

IU Health Home Care

Lafayette
[U Health Arnett Medical
Offices
Riggs Community Health
Center
Lafayette Fire Dept
Lafayette Fire Department
Station 5
Lafayette Fire Department
Station 6
Lafayeite Fire Department
Station 7

£ Hazard Mitigation Plan
2022 Update

Address
250 Skenandoah Dr

830 Park E Blvd

208 Beck Ln
1725 Salem St
1801 South St

415 N 26th St #1040

2200 Ferry St

2 Shenandoah Dr
3630 South 5t
36305 18th St
625 S Earl Ave Suite C

3700 Rome Dr

210 Professional Ct
1RO Professional Ct

1803 5 Creasy Ln
1160 5 Creasy Ln Ste 6
976 Mezzanine Dr
Suite A
838 Mezzanine Dr
Suite A
958 Mezzanine Dr
3900 McCarty Ln #103

2600 Greenbush St
2316 South §t

443 N. 4Th 5t
750 N Creasy Ln

2561 Schuyler Ave

21505 18Th st

City
Lafayefte

Lafayettea

Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette
Lafayette

Lafayette

Lafayette
Lafayette

Lafayette
Lafayette
Lafayette

Lafayetie

Lafayette
Lafayette

Lafayette
Lafayette

Lafayette
Lafayette

Lafayette

Lafayette



Facility Type Name Address City

Fire Station Lafayette Fire Department 800 Erie Street Lafayette
Station 2

Fire Station Lafayette Fire Department 1710 South Street Lafayette
Station 3

Fire Station Lafayette Fire Department 1757 South 475 East Lafayette
Station 9

Exhibit 70. Essantial Facilities

3.3.87  Community Development Trends and Future Vulnerability

Because the hazardous material hazard events may occur anywhere within the county, future
development will be impacted, especially development along major roadways. The major
transportation routes and the industries located in Tippecanoe County pose a threat of dangerous
chemicals and hazardous materials release.

1.1.1.1 Relationship to other Hazards
Flood- Hazmat incidents are likely when flood incidents occur. Hazardous rmaterial storage
containers can become compromised due to flooding,

3.3.9 Dam and Levee Failure

3.3.91 Hazard Definition for Dam and Levee Failure

Dams are structures that retain or detain water behind a large barrier. When full or partially full,
the difference in elevation between the water above the dam and below creates large amounts of
potential energy, creating the potential for failure. The same potential exists for levees when they
serve their purpose, which is to confine flood waters within the channel area of a river and exclude
that water from land or communities [and-ward of the levee. Dams and levees can fail due to either
1) water heights or flows above the capacity for which the structure was designed; or 2)
deficiencies in the structure such that it cannot hold back the potential energy of the water. If a
dam or levee fails, issues of primary concern include loss of human life/injury, downstream
property damage, lifeline disruption (of concern would be transportation routes and utility lines
required 1o maintain or protect life), and environmental damage.

Many communities view both dams and levees as permanent and infinitely safe stuctures. This
sense of security may well be false, leading to significantly increased risks. Both downstream of
dams and on floodplains protected by levees, security leads to new construction, added
infrastructure, and increased population over time. Levees in particular are built to hold back flood
waters only up to some maximum level, often the 100-year (1% annual probability) flood event.
When that maximum is exceeded by more than the design safety margin, the levee will be
overtopped or otherwise fail, inundating communities in the land previously protected by that
levee. Tt has been suggested that climate change, land-use shifts, and some forms of river
engineeting may be increasing the magnitude of large floods and the frequency of levee failure
situations.
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In addition to failurc that results from extreme floods above the design capacity, levees and dams
can fail due to structural deficiencies. Both dams and levees require constant monitoring and
regular maintenance to assure their integrity. Many structures across the U.S. have been under-
funded or otherwise neglected, leading to an eventual day of reckoning in the form either of
realization that the structure is unsafe or, sometimes, an acival failure. The threat of dam or levee
failure may require substantial commitment of time, personnel, and resources. Since dams and
levees deteriorate with age, minor issues become larger compounding problems, and the risk of
failure increases.

Low-Head Dams

Another type of dam low-head, or in-channel, dams can present a safety hazard to the public
because of their ability to trap victims in a submerged hydraulic jump formed just downstream
from the dam. Recent deaths and Injuries around these structures in the state have brought the
attention of this issue to the surface for local, state and tederal officials. Current initiatives led by
the Indiana Silver Jackets—a multi-agency coalition that feverages efforts to address natural
hazards—have focused on the identification of these dams statewide, as well as various efforts to
notify the public on their dangers. There are no known low-head dams in Tippecanoe County.
Non-Levee Embankments

Along with accredited levees regulated by federal agencies, there are also what are referred to as
Non-Levee Embankments (NLE), which are typically parallel to the direction of natural flow. An
embankment is an artificial mound of soil or broken rock that supports railroads, highways,
airfields, and large industrial sites in low areas, or impounds water. NLEs are often highways or
railroads built on fill in low lying areas and thus tend to impose lateral constraints on flood flows,
and typically contain the following characteristics:

» NLEs are elevated linear features adjacent to waterways and within the floodplain.

» They are typically man-made and include agricultural embankments built by landowners
and road and railroad embankments.

e They are levee-like structures, but are not certified or engineered to provide flood
protection.

The National Committee on Levee Safety estimates that the location and reliability status of 85%
of the nation’s NLEs are unknown. In Indiana, the majority of NLEs are unidentified and are
typically not maintained. NLEs impose lateral constraints on flood flows, reducing the floodplain
storage capacity and mcreasing the flood velocity. As a result, downstream flooding and the
potential for stream erogion can increase, Ag such, NLE’s can give a false sense of security and
protection to the people residing near NLEs. For these reasons, it is extremely important to map
where these features are located.

Living with levees is a shared responsibility. While levees are in operation, maintaining levee
systems are the levee sponsor responsibility. Local officials are adopting protocols and procedures
for ensuring public safety and participation in the NETP.

3.3.92  Dam and Levee Failure History in Tippecanoe County
According to the Tippecanoe County Hazard Analysis, there are no records or local knowledge of
any dam ot certified levee failure in the county.
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3.3.9.3  Geographic Location for Dam and Levee Failure

A review of the IDNR dam database revealed 4 state regulated dams located in Tippecanoe County
and no federally regulated dam. Exhibit 69 summarizes the dam information and Exhibit 70 maps
the dams on a county level. High hazard and in channel dams are individually mapped in the
vulnerability section. A review of the Army Corp of Engineers (USACE) National Levee Database
identified three certified tevees with a total length of 6 miles. The average age of these levees is
49 years. Two of these levees are in the northeastern corner of the county near Americus along the
Wabash River. The third levee is the City of Lafayette wastewaler treatment plant levee.

Exhibit 71 is a table of the IDNR dams in the county and Exhibit 72 is a map.

Legend
DNR-Regulated Dam

Dam Name Hazard Rank EAP?
Robert Franklin Pond Dam Low No
Preity Prairie Creek Road Dam Significant No
Marsh Lake Tippecanoe Co. Highway Dam Significant No
Treece Lake Dam High No
Exhikit 71. Indlana Department of Natural Resources Dam Inventory
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Exhibit 72, Tippecanoe County DNR Regulated Dams with Hazard ClassHication
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Exhibit 73. Tippecanoe County Non-Levee Embankments
There are 189 non-levee embankments in the county mapped in Exhibit 73.

3.3.9.4  Hazard Extent for Dam and Levee Failure

When dams are assigned the low (L) hazard potential classification, it means that failure or
incorrect operation of the dam will result in no human life losses and no economic or
environmental losses. Losses are principally limited to the owner’s property. Dams assigned the
significant (8) hazard classification are those dams in which failure or incorrect operation results
mm no probable loss of human life; however it can cause economic loss, environmental damage,
and disruption of lifeline facilities. Dams classified as significant hazard potential dams are often
located in predominantly rural or agricultural areas, but could be located in populated areas with a
significant amount of infrastructure. Dams assigned the high (H) hazard potential classification are
those dams in which failure or incorrect operation has the highest risk to cause loss of human life
and significant damage to buildings and infrastructure.

According to IDNR and the National Inventory of Dams, one dam was classified as high hazard,
and was not recorded as having an Emergency Action Plan (EAP). An BAP is 1ot required by the
State of Indiana but 13 strongly recommended in the 2007 Indiana Dam Safety & Inspection
Manual.
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Accurate mapping of the risks of flooding behind levees depends on knowing the condition and
level of protection the levees actually provide, FEMA and the USACE are working together to
make sure that flood hazard maps clearly refect the flood protection capabilities of levees, and
that the maps accurately represent the flood risks posed to areas sitnated behind them. Levee
owners—usually states, communities, or in some cases private individuals or organizations—are
responsible for ensuring that the levees they own are maintained according to their design. In order
for a dam or levee to be considered a ereditable flood protection structure on FEMA's flood maps,
fevee owners must provide documentation to prove the levee meets design, operation, and
maintenance standards for protection against the one-percent-annual-chance flood.

3.3.95 Community Development Trends and Future Vulnerability

The county recognizes the importance of maintaining its future assets, infrastructure, and residents,
Inundation maps can highlight the areas of greatest vulnerability in each community. The
Tippecanoe County Planning Commission reviews new development for compliance with the local
zoning ordinance.

3.3.9.6  Relationship to Other Hazards

Flooding — Flooding is typically the leading cause of dam or levee failure incidents.

Drought — Property owners living around dams may have problems accessing boating equipment
during times of drought.

3.3.10 Wildfire

3.3.10.1 Hazard Definition for Wildfire

The hazard extent of wildfires is greatest in the heavily forested areas of southern Indiana. The
ITDNR Division of Forestry agsumes responsibility for approximately 7.3 million acres of forest
and associated wild lands, including state and privately-owned lands. Indiana’s wildfire seasons
ocour primarily in the spring—when the leaf litter on the ground dries out and before young
herbaceous plants start to grow and cover the ground {green up)—and in the fall—afier the leaves
come down and before they are wetted down by the first heavy snow. During these times,
especially when weather conditions are warm, windy, and with low humidity, cured vegetation is
particularly susceptible to burning. When combined, fuel, weather, and topography, present an
unpredictable danger to unwary civilians and firefighters in the path of 2 wildfire. Human action
can not only intervene to stop the spread of wildfires, but can also mitigate their onset and effects.
Forest and grassland areas can be cleared of dry fuel to prevent fires from starting and can be
burned proactively to prevent uncontrolled burning.

3.3.10.2 Wildfire History in Tippecanoe County
There have been no recently recorded wildfires or damages from wildfires reported in Tippecanoe
County.

3.3.10.3 Geographic Location for Wildfire
Wildfires can affect any area of the county that may be experiencing a drought.
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3.3.104 Hazard Extent for Wildfire
Wildfires can be widespread or localized events.

3.3.10.5 Vulnerability Analysis for Wildfire

Residential, commercial and recreational areas are all vulnerable to wildfires. Areas of
concentrated vegeration such as national parks or forests can be exceptionally vulnerable to
wildfire,

3.3.10.6 Community Development Trends and Future Vulnerability

Because wildfire hazard events may occur anywhere within the county, future development will
be impacted. Major future development areas will be supplied with water distribution, including
hydrants for fire protection.

3.3.10.7 Relationship to other Hazards

Flooding and Erosion — Wildfires can completely eliminate vegetation and pose an increased risk
to flooding and erosion effects.

Drought and Exireme Heat— Dry, hot conditions can reduce the protective moisture of woodlands
and increase the risk of wildfire.

Hazardous Material Release — Storage tanks carrying chemicals including chlorine, anhydrous
ammonia, and fuel tanks located at farms pose an increased risk to wildfire ignition.

3.3.11 Infectious Agents or Harmful Organisms

3.3.11.1 Hazard Definition for Infectious Agents or Harmful Organisms

The spread of harmful organisms and infectious agents are occasionally overlooked potential
natural hazards that can be exacerbated following other natural disasters. This hazard can include
invasive species, such as the Emerald ash borer, or vector-borne diseases, such as West Nile fever.
Emerald Ash Borer

The Emerald ash borer (EAB), Agrilus planipennis, is an exotic beetle thought to have arrived in
the United States by 2002 and was discovered near Detroit, Michigan. Indiana was one of the next
states recognized to have the beetle, having been discovered in northern Indiana in 2004. The adult
beetles do not pose harm to the ash trees, as they nibble on ash foliage. The immature, or larvae
stage, feed on the inner bark of the ash trees, disrupting its ability to transport nutrients and water.
The EAB is responsible for killing millions of ash wees in North America. It has cost
municipalities, property owners, musery owners, and forest industries millions of dollars.
Vector-Borne Iliness

Vector-borne illnesses are caused by infectious microorganisms that are transmitted to people via
living organisms including blood-sucking arthropods such as mosquitos, ticks, fleas, and spiders.
Natural disasters, particularly meteorological events such as cyclones, hurricanes, and flooding,
can influence transmission of vector-borne disease. The crowding of infected and vulnerable hosts,
a debilitated public health infrastructure, and disruptions of ongoing control processes are risk
factors for transmission of vector-borne disease. The Indiana State Department of Health (ISDH)
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identifics slecping sickness (Fastern cquine encephalitis virus), La Crosse encephalitis {(La Crosse
virus), St. Louis encephalitis {St. Louis encephalitis virus), West Nile fever (West Nile virus), and
dengue fever (dengue virus), as mosquito-borne diseases that Hoosiers should take steps to protect
themselves against.

The health department has also reported more than 200 cases of tick-borne illness in Indiana in
2016 alone. The ISDH highlighted Lyme disease, Rocky Mountain spotted fever, and Erlichiosis
as tick-borne diseases particularly prevalent in Indiana. Over the past few years, Indiana has
experienced a rise in tick-borne Lyme discase. There were approximately |12 confirmed cases of
Lyme disease in 2014, and 155 in 2018. Increased summer tick populations frequently follow mild
winters, and back-to-back mild winters can cause a notable surge in tick numbers, along with the
discases they carry. In June of 2017, a young Indiana girl died after contracting Rocky Mountain
spotted fever from a tick hite. Recently, a new tick-transmitted virus has made headlines through
the state. The Centers for Discase Control confirmed two cases of Heartland virus in Tndiana. Both
infected patients survived.

3.3.11.2 Infectious Agents or Harmful Organisms History in Tippecanoe County
Emerald Ash Borer

EAB has been detected in Tippecanoe County, Indiana. As of 2017, the entire state of Indiana lies
within the Federal quarantine boundaries and Tippecanoe County lies within the state-quarantined
area.

Vector-Borne Ilness

Mosquitoes carrying West Nile virus have been found in Tippecanoe County. Most people who
get infected with West Nile virus will have either no symptoms or mild symptoms, but a few
individuals may contract a more severe form of the disease.

3.31L3 Geographic Location for Infectious Agents or Harmful Organisms

Emerald Ash Borers are most commonly found in forested arcas but can also negatively impact
neighborhoods or any other areas that have trees.

Mosquitos are drawn to areas of standing water and are commonly most active at dusk and dawn;
however, zll areas are affected by mosquito populations.

3.3.11.4 Hazard Extent for Infectious Agents or Harmful Organisms

An exposure analysis identifies the existing and future assets located in identified hazard areas.
The areas with reported identification of the EAB in Tippecanoe County are identified Exhibit 74
with magenta dots. The points shown are collected from DNR annual surveys and from the DNR
Division of Entomology and Plant Pathology field staff. According to the DNR, a live larva must
be collected from an ash tree and identified by a trained specialist in order to confirm the presence
of EAB at the marked location. There may be more locations with EAB that have not been
identified.
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Exhibit 74. Emerald Ash Borer in Tippecanoe County {Map coeurtesy of IDNR)

3.3.11L5 Vulnerability Analysis for Infectious Agents or Harmful Organisms

Hazard
All communities can be potentially at cisk for an epidemic. Tt is a probable to experience increased
risk during hazards the cause displacement, contamination of the water supply, and/or deprivation
of essential utilities, or when residents are not exposed to educational resources outlining
preventive steps.

33116 Community Development Trends and Future Vulnerability

Future development will remain vulnerable to these events. EABs have killed millions of ash trees
in Indiana, Michigan, Tlinois, Ohio, and Ontario and will continue to do so until the insects ate
effectively contained or eliminated, or a strain of more resistant trees is developed.

According to the National Institute of Allergy and Infectious Diseases, tick-borne illnesses will
contihue to remain a problem as people build homes in wildemess areas where ticks and their
animal hosts live; however, urban environments can also host ticks and the pathogens they can
transmit, Eliminating areas of standing water may help diminish the disease-carrying mosquito
population by removing or treating stagnant bodies of water that serve as mosquitos’ breeding
grounds.
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3.3.11.7 Relationship to other Hazards

The risk for infectious disease transmission is primarily associated with displacement and the
characteristics of the displaced population, the proximity of sterile water and functional restrooms,
the nutritional status of the displaced, the Tevel of immunity to vaceine-preventable infections, and
the availability of access to healtheare services.

Flooding — Increased risk of vector-borne diseases. EAB-damaged trees may pose a risk for
increased logjam events, In the aftermath of flooding, a plethora of standing water combined with
a possibly weakened health infrastructure and an interruption of ongeing control programs
increases the risk factors for vector-borne disease transmission. While initial flooding may wash
away ¢xisting mosquito-breeding sites, standing water caused by heavy rainfall or overtlow of
rivers can credte new breeding sikes,

Earthguake — In the aftermath of earthquakes, some populations have experienced infection
outbreaks associated with increased exposure to airborne dust from landslides.

Tornadoes — Natural disasters like tornadoes, which impact communities on a large-scale and
cause displacement, have been associated with an increased risk in disease.

Utility Failure — Power outages and the disruption of water treatment and supply plants can affect
the proper functioning of health facilities and has also been linked with an increase in diarrheal
illness.

3.3.12 Active Assailant

3.3.12.1  Active Assailant Definition

Federal agencies, including the Federal Burean of Investigations (FBI), the US DHS, FEMA, and
others have agreed upon the definition of an Active Assailant: an individual actively engaged in
killing or attempting to kill people in a confined and populated area. In many cases, specific victims
are not targeted, simply a high-profile location, an area where numerous people have gathered, or
a facility with which the assailant is familiar, but hatbors ill feclings toward. Often, assailants may
utilize firearms, but attacks have also been carried out using vehicle ramming, chemicals, and other
weapons designed for mass casualties or mass fatalities.

Recent violent incidents in schools or the workplace have ranged from extreme acts of bullying to
armed ntraders resulting in multiple injuries, fatalities, and mass chaos. While all acts of school
or workplace violence do not have the same cause, many factors leading up to the incident are
similar. Some stressors in school-related ateacks may include:

* Rejection from peers or family members

* Bouts of significant depression

+ Mental illness

» Physical, mental, or sexual abuse

* Changes in policies regarding punishment and disciplinary actions
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Tn addition, factors leading to a workplace attack may include:
Schools and major employers within Tippecanoe County and the individual communities may be
the most at risk as a target due to the number of students and/or personnel present at each facility.
Direct and indirect effects of an incident of school or workplace violence may include:

* Prolonged work hours or occupations with a high risk of injury

» Little or no recognition of job performance

* Loss of employment

* Bouts of significant depression

* Mental illness

* Drug or alcohol abuse

+ Poor social, interpersonal, or communication skills

3.3.12.2  Armed Assailant: Recent Occurrences

While several incidents of school or workplace violence have occurred throughout the United
States, few incidents have occurred within Tippecanog County, However, in 2014, a Purdue
student was shot and killed on campus.

Workplace viclence has also become more prevalent as numerous instances of disgruntled
employees or former employees have sought revenge of some sort by targeting co-workers or
employers. In February 2019, five employees and five police officers were wounded by a gunman
in Aurora, I{tinois.

3.3.12.3 Active Assailant: Assessing Vulnerability
Schools and major employers within Tippecanoe County and the individual communities may be
the most at risk as a target due to the number of students and/or personnel present at cach facility.
Direct and indirect effects of an incident of school or workplace violence may include:
Direct Effects:

* Students, staff, workers, or other populations experiencing injury or death

» Inability for those involved to refurn to school or work
Indirect Effects:

* Revenue or production loss for businesses involved in or near to the incident scene

* The expense of increased social needs following the incident

Estimating Potential Losses

This hazard is not typically as damaginyg to structures as it is to populations, so monetary damages
assoctated with the direct effects of the violent acts are difficult to estimate. Indirect effects of such
an incident include anxiety and stress related to experiencing the incident or having a family
member invoived in such an incident, the need for additional counselors to assist people affected
by such a hazard, and the potential loss of revenue due to business shut down during or
immediately following an incident, In addition to the business or facility directly involved,
additionzl businesses nearby may need to be shut down or evacuated for the safety of their
personnel.
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33124 3.3.12.4 Active Assailant: Relationship to Other Hazards
An active assailant incident will not cause other hazards to occur. It is also not likely that other
hazards will directly tead to an incident such as this.

3.3.13 Landslide/Subsidence

3.3.13.1 Landslide/Subsidence Definition

The term landslide includes a wide range of ground movements, such as rockfalls, deep failure of
slopes, and shallow debris flows. Although gravity acting on ah over steepened slope is the primary
reason for a landslide, there are other contributing factors. For example, erosion by rivers, glaciers,
or ocean waves can cause rock to fall. Rock and soil slopes may be weakened through saturation
by snowmelt or heavy rains, earthquakes can create stresses that make weak slopes fail, and excess
weight from accumulation of rain ot snow, stockpiling of rock or ore, from waste piles, or man-
made structures that may stress weak slopes to the point of collapse.

Land subsidence, according to the USGS, is “a gradual settling or sudden sinking of the Earth’s
surface owing to subsurface movement of earth materials.” Further, there are three processes that
contribute to subsidence: compaction of aquifer systems, drainage and subsequent oxidation of
organic soils, and dissolution and collapse of susceptible rocks.

3.3.13.2 Landslide/Subsidence: Recent Occurrences

The potential for any landslides or land subsidence within the county was discussed with the
county building commissioner. To his knowledge there are no Karst areas, antiquated underground
mines, or many existing areas where a landslide could occur. To date, there has not been any
landslides or subsidence incidents in Tippecanoe County. The probability of a landslide or
subsidence occurring is unlikely resulting in potentially limited damages. Currently, the warning
time is minimal, and the duration is also expected to last from less than six kours to less than one
day. These incidents are highly unpredictable, and the risk is distributed throughout Tippecanoe
County.

Without the presence of Karst geology or antiquated underground mines, Tippecanoe County is at
[ow risk of land subsidence or sinkholes, as there is rather subtle topographic relief within most of
the county. The effects of a landslide or subsidence incident may be minimal to extensive in nature
and may affect small or broad ranges of land area. Due to collaborative efforts between municipal
planning and zoning departments and land mining companies, the risk or vulnerability to impacts
from landslides or subsidence has not been increased to areas of new development since the last
planning effort.

Within Tippecanoe County, direct and indirect effects may include:
Direct Effects:

« Damages to infrastructure (power lines, roads, bridges)

* Damages to individual properties (homes, cars)
Indirect Effects:
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* Increased response time for emergency vehicles
« Losses associated with affected land (crop loss)
+ Potential contamination of groundwater resources

Estimating Potential Losses

Due to the unpredictability of this hazard all critical infrastructure and non-critical structures in
Tippecanoe County are at risk of damage, including temporary or permanent loss of function. For
landslide and subsidence, it 1s difficult to isolate specific critical infrastructure or non-critical
structures that would be vulnerable to damages. However, areas, where karst geology or older
underground mines have been identitied, may be at a higher risk of property damages caused by
such incidents. There are no such areas within Tippecanoe County,

3.3.13.3 Future Considerations

As the populations of the communities in Tippecanoe County continue to grow, it can be
anticipated that the number of critical and non-critical structures will also increase, To reduce the
vulnerability for damages resulting from a landslide or land subsidence, soil GIS layers should be
ntegrated into the building permit or approval process.

Indirect effects resulting from a landslide or land subsidence incident can include power outages
caused by downed tree limbs, increased response times for emergency personnel if transportation
routes are damaged, and the potentfial shutdown of businesses.

The county is working to incorporate fluvial erosion hazards zones into the drainage ordinance.
The fluvial erosion hazard (FEH) also represents a significant concern in areas where development
and infrasfructure are established near natural waterways. Communities must be mindful of the
tendency of waterways to shift their position across the landscape over time. By identifying where
interaction between human activities and natural waterways exist, communities and individual
property owners can better anticipate the potential for FEH damages; making thermn more vesilient
to the effects of flooding. This would help limit development in areas for the purpose of protecting
public and private property, and public safety and welfare. The most effective way to prevent
hazards associated with fluvial erosion is avoidance by limiting future human presence in river
cotridors.

3.3.13.4 Landslide/Subsidence: Relationship to Other Hazards

A landslide or a subsidence may be the precursor for other hazards. Depending on the location of
the incident, material storage containers can become damaged, resulting in a spill or release of
materials and potentially contaminating groundwater reserves. Dam failures may oceur in much
the same fashion if located in the potential hazard areas or resulting from heavy saturation
following a rainstorm, heavy snow, or rapid snowmelt,

Similarly, these types of an incident may be caused by hail, thunder, or windstorms and their
eflfects on the soils; an earthquake may release the ground enough to set a slide in motion; or a
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flood may add increascd soil saturation or weight to at-risk arcas increasing the potential for an
incident and resulting damages.
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4.0 COMMUNITY CAPABILITY ASSESSMENT

This section provides an inventory of existing mitigation efforts in Tippecanoe County
and Otterbein. This capability assessment identifies measures that are currently in place,
their success rate, and where gaps exist in efforts to mitigate the physical, social, and
economic impacts of hazards.

4.1 NFIP PARTICIPATION

Tippecanoe County, Lafayette, West Lafayette, Dayton and Battle Ground are all
mernbers of the National Flood Insurance Program (NFIP). The Exhibit 75 lists each
participant’s NFIP number and the date they joined the program. The only non-NFIP
communities in Tippecanoe County is Clarks Hill and Otterbein, though town leadership

has recently expressed an interest in pursuing membership. Shadeland became a member
in late 2012.

NFIP Participation
Community NFIP Number Effective Date
Lafayette 180253 November 19, 1980
West Lafayetie 180254 January 2, 1981
Battle Ground 180252 January 2, 1981
Tippecanoe County 180428 March 16, 1981
Dayton 180486 February 12, 1982 (NSFHA*)
Shadeland 180603 November 1, 2012

*NSFHA = No Special Flood Hazard Areas
Exhibit 75 NFIP Participation

The Town of Otterbein has its own zoning, building, and subdivision regulations, and
has not adopted Tippecanoe County’s Unified Zoning Ordinance. OCO §154.08 prevents
most development in a flood plain district. Otterbein operates its own Advisory Plan
Commission and Board of Zoning Appeals.

4.2 FLOOD INSURANCE CLAIMS

There are a total of 314 flood insurance policies in Tippecanoe County. As of 2021 a total
of 319 claims have been made and $3,196,503 has been paid out through the NFIP for the
entire county. Exhibit 76 is a summary of flood insurance policies and claims paid to each
NFIP community.
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Summary of Flood Insurance Policies and Claims

NEIP Community Number of Policies Total Pavments

Lafayette 76 $112,958

West Lafayetie 22 $52,349

Battle Ground 7 $120,230

Tippecanoe Counly 214 $2,910,966

Dayton NA NA

Total 319 $3,196,503
(FEMA, 2021; IDNR 2021)

Exhikit 76 Insurance Policies

4.3 REVIEW AND EVALUATION QOF EXISTING PLANS, PROGRAMS,
AND PROJECTS

The Planning Committee discussed existing
mitigation plans, programs, and projects in terms
tigat 0 P fﬂ}b’l? ograms, and projects in terms ﬁVhat value does mitigation have for
of the six mitigation measures used by FEMA; | my commanity?
prevention,  property protection, natural Mitigation creates safer communities hy
. . reducing losses of life and property.
resource  protection, emergency  services,
structural  control  projects, and public | Mitigation enables individuals and
information. The following paragraphs give a grommd‘f“mtes fo recover more rapidly
. B . . .y . 011 dIsasters.
brief discussion of FEMA’s mitigation goals as
well as Tippecanoe County’s existing plans and Mitigation lessens the financial impact of
programs. This pla:n of local programs is disasters on individuals, the Treasury,

; ) i state, local and tribal communities.
intended to be as comprehensive as possible at
this Hme. Source: FEMA.gov

Prevention \ ')

FEMA defines prevention as measures that are designed to keep the problem from
occurring or getling worse. Member jurisdictions of the Area Plan Commission currently
have long range planning, zoning, and subdivision ordinances that guide or restrict
development from known hazardous areas. Shadeland has its own municipal code. Al
communities participating in this plan prohibit construction in the floodplain. Shadeland
requires a 100" setback from the floodplain boundary for new construction. All other
jurisdictions in Tippecanoe County require a 25" no-building setback from the floodplain
boundary and require that all structures built within the next 75’ to be at flood protection
grade. In Otterbein OCO §154.08 prevents most development in a flood plain district. Local
jurisdictions have tree trimming programs for street trees so that they do not become
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safety hazards. There is also a household hazardous waste collection site at the local Solid
Waste District. The local subdivision ordinance also requires utility lines in new
subdivisions to be buried, which prevents damage from different types of storms.

N Property Protection

The US Forest Service | FEMA defines property protection as measures that are used
defines riparian buifers | to modify buildings subject to hazard damage rather than to
as the aquatic ecosystem | 3 o0 5 hazard away. The Unified Zoning Ordinance, adopted
and the portans of the L ) .
adjacent terrestrial | by all communities except Shadeland and Ottberein, requires
elngSyStﬁm tpfat gigecflﬂy all new mobile/manufactured home communities to include a
aftfect or are affecte yt'lﬁ . . T - . =g
aquatic environment. This t.01nad0 shelter for residents. Requiring an additional setback
includes streams, rivers, | from the floodplain boundary helps ensure the future safety
iﬁ:ie ;‘?d Sli’é‘ys aﬁd thel“” of buildings built near waterways should the floodplain
e channets, R .
floodplain, and wetlands. | change. The City of Lafayette has established a well-head

In specific cases, the § protection area for city wells.
riparian huffer may also

include 2 portion of the .
slope that directly serves | Natural Resource Protection

s ﬁ‘;?:msme habitats for | FEMA defines natural resource protection as opportunities to
q ) ) preserve and restore natural areas and their function to reduce

the impact of hazards. Tippecanoe County SWCD encourages
agricultural landowners to implement filter strips along drainage ditches and riparian
buffers along streams and rivers. The prohibition of the construction of walled structures
in the floodplain also helps ensure the area is as natural as possible. Tippecanoe County,
Lafayette, West Lafayette, Dayton, Battle Ground, Purdue University and Lvy Tech State
College are MS4 communities and have adopted a stormwater ordinance to address
sediment and erosion control as well as stormwater management measures. The new
stormwater ordinance also includes a no net loss in the floodplain component that
requires compensatory storage for fill dirt added to areas in the floodplain. The
stormwater ordinances plan to minimize development in fluvial erosion hazard. Clarks
Hill is exempt from the MS4 requirements. The zoning ordinance only permits the
storage of hazardous materials in certain zones by grant of a special exception from the
Area Board of Zoning Appeals.

The Wabash River Enhancement Corporation continues to develop the Wabash River
Watershed Management Plan. This plan aims to reduce sediment and pathogen levels,
improve stream habitat, and reduce the spread of invasive species.
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Emergency Services

FEMA defines emergency services as meastires that protect people during and after a
hazard. Tippecanoe County has a county-wide outdoor warning system, but could
benefit from addifional sirens in certain areas. The TEMA office monitors weather
systems in cooperation with IDHS using the National Weather Service and has additional
subscriptions for weather monitoring services. The county has mutual aid agreements
regarding weather monitoring services with all local jurisdictions as well as District 4,
which includes all adjoining counties and Cass County.

There is also a state-wide agreement that allows the distribution of resources throughout
the entire state during disasters. The county utilizes storm spotters during threatening
weather. Local county officials and some area residents monitor water level changes on
important streams using USGS gauge stations and field observations; water levels are
monitored vigilantly in order to prepare for flood conditions. Local television and radio
stations also carry weather warnings and advisories. The Red Cross has existing
agreements to use area schools and churches as shelters during emergencies.

Community Organization Active in Disaster

Tippecanoe County is part of a nine county Community Organization Active in Disaster,
(COAD). COADs help build capacity to respond to disasters by increasing social capacity.
Tippecanoe County is part of the West Central Indiana COAD, (WCI COAD). The WCI
COAD is a network of agencies and organizations, who prepare for, respond to and help
recovery from disasters. While the WCI COAD is just a network, and needs growth, it
helps Tippecanoce County be better prepared for disaster. The WCI has been active since
2013.

Structural Control Projects

Participating  communities have  stormwater ‘ .

detention and/or retention sizing requirements for FEMA defines structural control projects
) . as physical measures used to prevent

new developments. Tippecanoe Counly also resizes | hazards from reaching a property.

culverts and bridges as resources allow.

Public Information

g Hazard Mitigation Plan
T’@fg’, 2022 Update

96



There are several education and training programs throughout the county. M54
communities, TEMA, SWCD, fire and/or police agencies and programs all have public
information and education components. While some programs address hazards and
methods of response, other programs focus on

Water~quaﬁty issues. FEMA  defines public information
activities as those that advise property

. ,. o owners, potential property owners, and
Tlppecanoe Cou.nty s existing govemmental visitors about the hazards, as well as ways

structure ensures strong communication between | toprotect themselves and their properties
various governmental agencies; this includes ~ﬁ" om hazards.

mutual aid agreements within the county and with

surrounding counties, training for those interested in participating in emergency
response and compatible GIS services for the many emergency response agencies. The
existing zoning ordinance includes regulations that require safe rooms in mobile home
parks (though no new mobile home parks have been developed since the ordinance took
effect), restricts areas in which hazardous chemicals can be stored and prohibits
development in the floodplain. The stormwater ordinance provides further protection to
the floodplain by requiring compensatory storage for projects that include the addition
of fill dirt to raise land above the regulatory flood elevation. Although the county’s
existing mitigation measures have many strong points, there are areas that can be
improved. The on-line survey portion of this plan demonstrated that some area residents
think access to fresh water, backup utilities and reliable communications would be most
beneficial to the community. Additionally, a well-organized warning system for the
upstream dams is a continued need to those residents living along the Tippecanoe River.
Both the text of chapter five and its accompanying table are a comprehensive look at
which mitigation measures could be improved and/or implemented by the county.

\

o

5.0 MITIGATION GOALS AND PROJECTS

This section identifies the mitigation goals and projects identified and evaluated by the
HMP Planning Committee for participating jurisdictions.

Section 5.1 lists the mitigation categories, projects, local status, local priority, benefit-cost
ratio, project location, responsible entity, funding source, and hazard addressed as
identified by the FIMP Planning Committee. The local status is categorized as “ongoing”
and “proposed” and projects identified as such are expected to be completed within the
5-year term of this HMP,

TIP/PE;%R)E Hazard Mitigation Plan
. =, 2022 Update
N’

97



Depending on the availability of funding, some proposed mitigation projects may take
longer to implement. The proposed projects have been organized in terms of the six
mitigation goals (detailed description can be found in Section 5.2) used by FEMA:
prevention, property protection, natural resource protection, emergency services,
structural control projects, and public information.

Chapter 6 of this plan includes a discussion of completed projects.

The development and this update of the HMP is a necessary step in the continuing

implementation of programs, policies, and projects to mitigate the effects of hazards in

Tippecanoe County. This planning effort had multiple intents:

. Identify the hazards which threaten this community;

. Identify to what extent they affect Tippecanoe County; and

. Identify mitigation strategies or projects that can be undertaken to mitigate the
effects of the identified hazards.

This HMP meets the requirements of DMA 2000 and eligibility requirements for the
Hazard Mitigation Grant program (HMGP), Flood Mitigation assistance (FMA), Pre-
Disaster Mitigatiorn. (PDM) Grant, the Community Ratings System {CRS) as well as other
FEMA programs. However, additional detailed studies will need to be completed prior
to applying for grants or programs.

5.1 MITIGATION GOALS

The Planning Committee re-evaluated existing mitigation plans, programs, and projects
in terms of the six mitigation measures used by FEMA: prevention, property protection,
natural resource protection, emergency services, structural control projects, and public
information. The committee also discussed the State’s mitigation goals, which
correspond with FEMA’s six mitigation measures. Following the discussion, the
Planning Committee decided on the following TIMP mitigation goals.

Prevention
+ Manage the development of land and construction of buildings to reduce the
impact of hazards on people and property; and
»  Continue to prohibit construction of homes and other structures in known hazard
areas, such as the floodplain.

Property Protection
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Prohibit building in known hazard areas such as the floodplain, steep slopes,
brownfields, and areas with erodible sails;

Regular inspections during construction to ensure that hazard protection
standards are included in local code enforcement.

Natural Resource Protection

Continue to preserve and maintain the function of existing natural resources to
reduce the impact of hazards to people and property.

Emergency Services

-

Improve the efficiency, timing and effectiveness of warning, response and
recovery efforts before, during, and immediately after a hazard;

Create an emergency warning system for residents living downstream from dams;
Continue to train persons involved in emergency response in the National Incident
Management System;

Learn more about earthquake risks and cascading effects;

Use new technology to help with hazard response and communication between
different agencies; and

Use new technology for early warning and hazard alerts.

Structural Control Projects

Prohibit structural control projects and remove existing structures in the
floodplain so that it can function as naturally as possible.

Public Information

-

Educate and inform the public about the risks of hazards and ways for citizens to
protect themselves and their property before, during, and after a disaster; and
Use non-traditional or alternative communication networks during a disaster if
traditional networks are inoperable.

5.2 MITIGATION PROJECTS

The Planning Committee reviewed FEMA’s list of mitigation ideas for each hazard
studied during this planning effort and identified which of those best meet the
community’s needs. All mitigation projects were evaluated according to selected social,
technical, administrative, political, and legal criteria.

The following list includes the key consideration for each evaluation criteria;
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¢ Social — mitigation projects will have community acceptance, they are compatible
with present and future community values, and do not adversely affect or neglect
any segment of the population;

s Technical - the mitigation projects will be technically feasible, reduce losses in the
long-term, and will not create more problems than they solve;

¢ Administrative — the mitigation projects may require additional staff time,
alternative sources of funding, and have some maintenance requirements;

* Political — the mitigation projects will have political and public support;

* Legal - the mitigation projects will be implemented through the laws, ordinances,
and resolutions that are either in place or will be created to implement the goals of
this plan.

Consistent with the last plan, a detailed economic and social analysis of each proposed
project was beyond the scope and intent of this HMP planning effort. However, the
Planning Committee reviewed the projects and their potential benefits and costs
associated with each project. During the pre-application phase of any grant request, a
detailed benefit-cost analysis will be required. The committee reviewed each mitigation
project’s cost-to-benefit ratio.

The following projects include on-going projects, items not completed from the previous
plan and new projects submitted by the planning committee, categorized by the six
mitigation measures used by FEMA. Specific details on location, status, responsible
entity and funding source for each project are identified in the sidebar next to each project
category. A discussion of mitigation projects that have been completed since the last plan
can be found in Chapter 6.
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5.2.1 PREVENTION

Mitigation projects for prevention include land use planning and zoning, special projects
and studies, floodplain management, geographic information services, safe rooms and
community shelters, community ratings system, safety procedures for hazardous
materials, tree maintenance, and utilities.

N
Land Use Planning and Zoning %H—US
"™ ' T-g0i
» Incorporate the update of the Hazard Mitigation | y ochL ERIOR[TY
Plan into the Comprehensive Plan for | High
Tippecanoe County. The Comprehensive Plan is flfg]i“” COST RATIO
a powerful planning tool for mitigation because | pocation
it defines how and where the community should | Tippecanoe County
cow. Goals and objectives identified in the | 2hdalt NP Communities
EIOW. : jectves ! RESPONSIBLE ENTITY
Comprehensive Plan are the foundation for all | Apc
development ordinances in the community. ; "_Nt?INg S{?UE{CE
N T o aye . Z130011 uGge
+ Continue restriction of activities in the | yaz AIEDS A]ngESSED
floodplain; continue compensatory storage | Dam Failure
requirements and prohibition on construction. Flooding y

* Encourage inmovative planning tools and ideas
such as updating The Park, Recreation and Open Space element of the adopted
Comprehensive Plan, cluster development, the development of greenways,
alternative pavement products and conservation easements to limit and/or
modify development in known hazard areas.
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Watershed-based Projects and Studies

Conduct special projects
and studies such as
hydrology and
hydraulic modeling and
watershed management
planning in  known
hazard areas to better
understand conditions
and identify solutions.

STATUS
On-going

LOCAL PRIORITY

High

BENEFIT/COST RATIO
High

LOCATION

Tippecanoea County

\.

RESPONSIBLE ENTITY
APC, Surveyor, Purdue,
City Engineering
Departments

FUNDING SOURCE
Existing budgets & grants
HAZARDS ADDRESSED
Dam Failure

Flooding

4

Support, with continued staff participation, the Wabash River Enhancement
Corp.'s (WREC) 319 Watershed Plan for the Region of the Great Bend of the

Wabash River watershed.

Floodplain Management

°

o~
TIPPECANQ
NG
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Continue the prohibition on the
construction of walled structures

in the

floodplain,
requirements for

impact in the floodplain, and

participation in the

Association of Floodplain and | LOCATIO

Stormwater Managers.

Participation in the Indiana Risk
Map Program to enhance existing

STATUS RESPONSIBLE ENTITY
On-going APC, County Surveyor,
CUrtent | yoCALPRIORITY — Clarks Hill, Otterbein, all
no adverse other towns
High FUNDING SOURCE
. BENEFIT/COST RATIC Existing budgets and
Indiana High grants
HAZARDS ADDRESSED
Tippecanoe County Dam Failure, Flooding
and communities with
\ﬂnndrﬂains and floodine .J

mitigation planning efforts.
Continue to seek grants to buy out homes located in the floodplain to help

reduce risk to life and property damage for residents.
Encourage Clarks Hill and Otterbein to join the NFIP.

Encourage Laurimee Township/Stockwell to conduct hydrology and hydraulic
modeling of the mapped study area.
Encourage the town of Buck Creek/Washington Township to seek OCRA or
similar funding for construction of a storm sewer system.

Implement fluvial erosion hazard corridors and bluff zones into the
Tippecanoe County Drainage Ordinance to protect future development along
highly erosive/meandering natural creeks, rivers, and streams.
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Geographic Information Services

Incorporate local data into
the HAZUS-MH database
to replace the national
data set so that model

r

N
STATUS RESPONSIBLE ENTITY
Proposed & on-going  AP(, Lafayette, MITS
LOCAL PRIORITY FUNDING SOQOURCE

Local use: High
HAZUS: Medium

Existing budgets & Grants
HAZARDS ADDRESSED

predictions will be more BE OST RATIOQ Dam P"aﬂure., ].Zarthguai{e,
o High Flooding, Utility Failure,

accurate and specific to | LocaTiON Tornado & Windstorm,

Tippecanoe County. This Tippecanoe County Hazardeus Materials

will need to be done each
time the IIMP is updated.

\.

Safe Rooms and Community Shelters

Encourage safe rooms in private homes and apartment buildings/complexes as
well as mobile home communities throughout the county and partner

T
TIPPECANO
NG
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jurisdictions. The warning
time associated with many
hazards such as earthquake,

tornado or windstorm is
minimal.
Tippecanoe County

encourages the construction,
development and
identification of places of Safe
Refuge in 2ll new public
facilities, which are generally
centrally located = and are

s

STATUS

On-going

LOCAL PRIORITY
High

BENEFIT/COS
High
LOCATION
Public buildings, multi-
family buildings,
public parks

\.

FUNDING SOURCE

RESFONSIBLE ENTITY
APC, City Engineers,
County Building
Commissioner, TEMA-
DHS

Existing budgets
HAZARDS ADBRESSED
Dam Failure, Flooding,
Earthquake, Hazardous
Material, Severe Winter
Storm, Tornado &
Windstorm, Utility

o

occupied by many people. Safe rooms may also be required in multi-family
structures without a safe location such as a basement. While a basement is
better than no shelter, the National Weather Service encourages a safe room
located within a basement to better protect individuals from structural
collapse. Particular focus needs to be given to all educational facilities within
Tippecanoe County for protective and hardening measures for places of safe
refuge for storm related protection needs, for building occupants.

Clearly mark the location of safe rooms and shelters for both building

occupants and visitors.
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Tree Maintenance

s Continue iree f' \
maintenance in road [ STATUS RESPONSIBLE ENTITY
On-going Tipment, Duke, Lafayette

rights-of-wav, utilit
& Yr Y and West Lafayette Street

corridors, and public Departments, County
Property. Regula_r Highway Parks Dept.

. . LOCAL PRIQRITY FUNDING SOURCE
maintenance of trees Low Ukility rate or existing
improves the health | BENEFIT/COSTRATIO budgets
and longevity of High HAZARDS ADDRESSED

LOCATION Severe Winter Storm,

public trees as well | 4y public property, ROWand  Tornado & Windstorm,
as reduces the | utility corridorsinthe county  Utility Failure, Flooding

potential for dead or ~
dying limbs from falling and injuring people, damaging property, and utility
lines during a tornado, windstorm, or severe winter storm.
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5.2.2 PROPERTY PROTECTION
Mitigation projects for property protection include techniques for protecting buildings as
well as property insurance.

Building Protection rs'm'mg RESPONSIBLE ENTITY )
¢« Continue to On-Going APC, Tipp., TEMA- DHS,
o . Co. Grant Coordinator
prohibit the 1y ocaL PRIORITY FUNDING SOURCE

construction of all Prohibit Constr: High  Existing budget, property oewners,
buildings and Acquisition: Medium Grants (PDM, FMA, HMGP}

. I . BENEFIT /C RATIO HAZARDS ADDRESSED
critical facilities, in High Dam Failure, Earthquake,
known hazard LOCATION Flooding, Hazardous Material,

e o e All residential & non- Severe Winter Storm, Tornado &
areas. ACC(_%& to and residentinl structures  Windstorm, Utility Fatlure
from medical care, | inthe fioodplain and

police, fire, regulatory floodway
emergency \. ~
operation centers, power substations, potable water, and wastewater treatment
facilities must be maintained during, and following, a hazard event.

« Actively pursue buyout money for properties located in the floodplain. This
money could be used for acquisition and relocation and would help reduce the
high costs of response and recovery associated with flood events.

Property Insurance
e Continue encouragement to property owners in known hazard areas to

purchase property and r~ ~
Hazard insurarnce (Su(:h STATUS RESPONSIBLE ENTITY

) On-going APC, City Engineers
as flood insurance) to { ocAL PRIORITY FUNDING SOURCE
protect their High Existing budget, property owners
investment. Although BFNEF]T/COS’I‘ RATIO HAZA.RDS ADDRESSED

High Flooding, Dam Failure,
insurance should notbe | LocaTioN Earthquake, Hazardous
considered ann | Allbldgs. in known Material, Severe Winter
. - . Hazard areas Storin, Utility Failure,

alternative to mitigating Tornado & Windstorm
damages for an e of

hazard, it does protect
property owners from financial devastation if damage does occur.
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Building Codes

Review  construction f{ srayys RESPONSIBLE ENTITY
standards and building | On-going APC, City Engineering
codes to ensure that LOCAL PRIORITY FUNDING SOURCE
. High Existing hudget

hazard protection | RENEFIT/cOST RATIO HAZARDS ADDRESSED
standards, especially for E(i)gEATION Fl Olﬂfil'“g. Fam Fail ttlllre, .

- g Utility Failure, Farthquake
critical  facilities  and Al buildings in the county, TornZdo &Windstor(:n,
structures  {such  as | especially those in known Hazardous Material,
maobile homes) which are hazard areas Severe Winter Storm

anchored by  “tie

downs”, are incorporated into local building codes and inspections and to
ensure that those codes are sufficient. Continue enforcement of adopted
building codes in all jurisdictions. Building codes are an important mitigation
measure for flooding, earthquake, tornado, windstorm, and severe winter
storms. This may include sprinkler systems, structural bracing, anchor bolts,
and secured exterior materials such as roofing shingles and shutters.

5.2.3 NATURAL RESOURCE PROTECTION
Mitigation projects for natural resource protection include land use planning and
stormwater management.

Natural Resource Planning

TH:P

ECA
s
106

Continue to restrict development in the floodplain and encourage “No-
Adverse Impact” (NAT) r

techniques, promoted [ STATUS RESPONSIBLE ENTITY
by the Associati ¢ On-going APC, City Engineers,
State Floodplain § LOCAL PRIORITY MS4 coordinator
Managers {ASFPM). Floodplain: HIGH FUNDING SOURCE
& ( ) Wetland: MEDMUM Existing budget

Protect natural | stormwater: HIGH HAZARDS ADDRESSED
wetlands from | BENEFIT/COST RATIO Flooding

i . High
encroaching LOCATION
deveiopment and All communities
agricultural activities. . o

Wetlands serve as natural collection basins for floodwaters. Acting like
sponges, wetlands collect water, filter it, and release it slowly into rivers and
streams. Protecting and preserving wetlands can help prevent flooding.
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* Continue to participate in, adopt and follow Well Head Protection
guidelines set forth by Local State and Federal regulatory committees and
commissions

Stormwater Management

» Continue to r
encourage Best | STATUS RESPONSIELE ENTITY
Management On-going City Engineers, Purdue,
) and County Surveyor
Practices (BMPs) as | pLocal PRIORITY FUNDING SOURCE
identified in the | High Existing budget
Stormwater Quali BENEFIT /COST RATIO HAZARDS ABDRESSED
o ty High Flooding
Management LOCATION
Program (SWQMP) All NFIP Communities
that address -

construction and post-construction site stormwater runoft control.

* Implement fluvial erosion hazard cortidors and bluff zones into the
Tippecanoe County Drainage Ordinance to protect future development along
highly erosive/meandering natural creeks, rivers, and streams.

5.2.4 EMERGENCY SERVICES
Mitigation projects for emergency services include mutual aid agreements, emergency
warning systems, and power back-up systems.

Mutual Aid Agreements
* Annually review, maintain and continue to utilize the mutual aid agreements

between neighboring #. ™
s d 5 LIRY RESPONSIBLE ENTITY
communities an On-going TEMA-DHS and County
counties O ensure a Chiefs /Fire Assoc. P4 DI,
s & D4 HCC Cross
ck response to an
':’]U.l. P D s 0 LOCAL PRIORITY FUNDING SOGURCE
incident or in the event | gigpy Existing budgets
of a hazard. Mutual | BENEFIT/€O TIO HAZARDS ADDRESSED
A ’ High Fleoding, Dam Failure,
aid dgeements‘t:dn be LOCATION Earthquake, Hazardous
expanded to include | TEMA and all police and Materials, Severe
uhl ty and Fire departments in Tippecanoe Winter Storm
R County
communicabion

\. /
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services in addition to fire protection. Tippecanoe Couniy participates in the
state-wide mutual aid agreement. Encourage development of a mutual aid
agreement between all law enforcement departments/ agencies within the
county and those in neighboring jurisdictions.

Emergency Warning Svstems

TiP

L

P

C
@/
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Utilize All
Hazards outdoor o, ryg RESPONSIBL !
warming  systems On-going & proposed TEMA-DHS, Local
and extend their Governments, IDNR, USGS

‘ . LOECAL PRIORITY FUNDING SOURCE
coverage as Sirens, Dams, NOAA Existing budgets &
populatlons Radio, Communication: Grants
exp and to alert the HIGH HAZARDS ADDRESSED

Stream Gauges, USO Al

residents of a | Amendment:

potential tornado, MEDIUM
severe  weather [ BENEFIT/COST RATIO

High

event or other LOCATIONS

hazard., Advance Outdoor Warning Sirens needed in several areas of Tippecanoe
County which include areas with high population aud locations

warnngs such as where large community gatherings. All critical facilities and new

sirens, in development in Tippecance County; All emergency response
: : : facilities,
conjunction  with
J Additional stream gauges are needed through out the county to
Emergency Alert continue to maintain flooding data,
System \ J

broadcasts, are an

effective mitigation measure to reduce loss of life and property. It is important
to note that warning sirens are only designed to alert those out of doors of a
potential hazard. The general public should continue to be encouraged to have
multiple warning devices and avenues of obtaining information.

Utilize stream gauges as well as the USGS website for flood warning. NOAA
Weather Radio and the EAS broadcast can be incorporated into the
community’s flood warning system.

Ongoing cooperation with dam operators and owners with early warning
systems for dam facilities and excessive water release. Continue parinerships
with dam operators and early warning systems.

Encourage purchase of NOAA weather radios to all critical facilities and train
personnel on use of radio. Encourage residents and businesses to stay aware of
current weather conditions with NOAA Weather Radios.
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Maintain a redundancy of communication systems to ensure clear
communication with emergency personnel before, during, and after a hazard.
Work with the development community to install all hazards warning sirens
where they are currently not accessible.

Power Back-Up Generators

Hazard D

Encourage
emergency back-up
generators at  all
critical facilities
throughout the
county because back-
up power is vital;
traffic signals should
be included as
faciliies that need
back-up power.

(‘

STATUS

Proposed

LOCAL PRIORITY
Critical Facilities:

HIGH

Traffic Signals;

MEDIUM
BENEFIT/COST RATIO
High

LOCATION

All eritical facilities, major

Intersections

RESPONSIBLE ENTITY
Property owner, TEMA-DHS,
Parks & Street Dept.

FUND SOURCE
Construction and

operating costs for

building owners

HAZARDS ADDRESSED
Dam Failure Earthquake
Fleoding, Hazardous
Materials, Severe Winter
Storm, Tornado & Windstorm,

Collect and report accurate and community specific information on hazard

atabase

events, including
extent, magnitude, and
costs to gach

community, Keeping a
detailed, up-to-date,
and consistent record
of hazards in a central
location will help keep
the future planning

fw

Praposed

Log¢ RIORITY
Medium

BENEFIT /COST RATIO
High

LOCATION

process efficient and relevant.

/EE;\M)E Hazard Mitigation Plan
TIPPECATY 2002 Update
N P

109

County-wide documentation of hazard
impacts for grants and updating this plan

RESPONSIBLE ENTITY
APC, TEMA-DHS

UNDING SQURCE
Existing budget, Grants

HAZARDS ADD ED
ALL




5.2.5 STRUCTURAL CONTROL PROJECTS
Mitigation projects for structural control projects include requirements for high hazard

dams and drainage systems.

Stormwater Drainage Improvements
¢ Installing, re-routing, or increasing the capacity of a storm drainage system that

can involve detention and retention ponds, or drainage easements along

streams and creeks

could improve flood | STATUS RESPONSIBLE ENTITY
ce - Proposed County Surveyor, City
mitigation. LOCAL PRIORITY Engineering, Purdue
¢ Continued Medium FUNDING SOURCE

: BENEFIT/COST RATIO Existing budgets, grants
maintenance . of High A S ADDRESSED
waterways traversmg LOCATION Flooding
through public lands [ Allnew developments
to prevent localized required to comply with

stormwater ordinance,

flooding by removing W\ o
debris such as large log jams. The risk of flooding increases when drainage
systems are not properly maintained.

« Create regional detention solutions for appropriate waterways; typically,
county-regulated drains in urban areas.

« Conduct watershed hydrology and hydraulic studies in areas with existing
drainage issues in order to verify that the stormwater ordinance release rates
are adequately strict to prevent future development from exacerbating these
issues,
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5.2.6 PUBLIC INFORMATION
Mitigation projects for public information include education and outreach projects.

Public Education and Qutreach Projects

Participate in community events, such as local neighborhood meetings, large

.

planned events, and

- s - s us SPONSIBILE ENTITIY
area school activities, |0 "0 TEMA-DHS, LEPC, Police and
throughou.t the year to | LOCAL PRIORITY Fire, and Parks Depts.
share information on | High cos FUND]NE SfUngf

e . BENEFIT/ T RATIO Existing budgets & grants
the different types of High HAZARDS ADDRESSED
hazards, methods to | LOCATION All

R Schools, community events
minimize  damages : il '

] & Public buildings, M54 communities
resulting from \

hazardous conditions,
locations of safe shelters and how to respond when threatened by a hazard.

* Maintain literature regarding hazards in public facilities, such as libraries,
government office buildings, police and fire stations as well as on government
websites.  FEMA publishes information on different aspects of hazards,
including methods to prevent damage and response techniques.

* Continue to update literature and online resources for hazards or events
specific to Tippecanoe County that are not covered by existing FEMA
publications or where local regulations differ from national ones (for instance,
floodplain management and logjam removal).

* Implement the Best Management Practices (BMP) identified in the county
stormwater ordinance that public  education,
participation, and involvement.

addresses outreach,
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6.0 UPDATES AND MAINTENANCE PROCEDURES

This section of the plan describes how Tippecanoe County officials and offices will ensure
that the plan remains an active and relevant document. The plan maintenance process
includes a schedule for monitoring and evaluating the plan annually and a revision every
five years. This section describes how jurisdictions will incorporate the mitigation
strategies and goals outlined in this plan into existing planning mechanisms and
procedures.

Many of the mitigation projects and goals include on-going and continued efforts to
reduce run-off, prohibit development in the flood plain and encourage innovating
planning tools such as “green” development, riparian buffers and pervious paving
materials, increasing protective measures and equipment fo combat both physical and
cyber threats to critical facilities and infrastructure. The following outlines updates and
measurable progression. The Planning Committee has reviewed the Mitigation Projects
& Goals and heard reports from responsible parties. The following is a list of Tippecanoe
County’'s hazard mitigation accomplishments.

Area Plan Commission
Completed
e Acquire additional flood prone properties; & properties have utilized buy-out
grant money since 2006;
» The county’s GIS coordinator has added data to more effectively model hazards

in the HAZUS program;
« Digital zoning maps were adopted;
Maintenance

» Continue to minimize development in the flood plain;

« Add additional protections to the flood plain by protecting the 500-year flood
plain from development;

+  Work with different organizations to develop riparian buffers around established
waterways;

» Coniinue to incorporate updated flood maps in zoning ordinance.

County Surveyor
Completed

Tlﬁﬂﬁ ?g;;lg é\gi'ftiegation Plan
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s The County’s Comprehensive Stormwater Management Ordinance has been
updated and approved by the County Commissioners {Ordinance 2017-04-CM);

» Digital Flood Insurance Rate Maps have been adopted;

s Completed a hydrologic study of the Indian Creek watershed and compiled
recommendations for future public improvements;

Maintenance

*  Continues to encourage buy-out grants;

* Encourages Clarks Hill to join the NFIP. The Office of Community and Rural
Affairs (OCRA) has grant money to study and enhance drainage infrastructure in
rural communities that experience overland flooding;

« Implement fluvial erosion hazard corridors and bluff zones into the Tippecanoe
County Drainage Ordinance to protect future development along highly
erosive/meandering natural creeks, rivers, and streams.

1EMA-DHS
Completed

» The county has three primary communication systems that operate independently
to maintain redundancy. The traditional VHF System a County owned and
operated 800mhtz system and a State owned and maintain 800mhtz system;

» A mutual aid agreement is in place and maintained between neighboring
communities to ensure quick response in the event of an emergency;

Maintenance

¢ Outdoor warning systems are continually updated, tested and maintained. TEMA
is looking into expanding coverage and investigating other ways of notifying the
public of an emergency. There are 78 total sirens in the county;

+ TEMA-DHS works regularly in response planning and exercise with Carroll and
White Counties, including the Hydro Dam operators and emergency planners of
NIPSCO who own and operate the 2 dams upstream on the Tippecanoe River as
well as the Army Corps of for all of the Reservoirs upstream on the Wabash River;

v Oneof TEMAs strategic goals is to encourage the public to stay informed of severe
weather and hazardous events and strongly encourages citizens to have more than
one method to receive emergency notifications;

» TEMA’s Emergency Operations Center is undergoing continual capability
expansion and updating to improve communications and accommodate the needs
of emergency personnel following a disaster;
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TEMA-DEIS continues to work with all units of government and operators of critical
facilities and infrastructure to ensure back-up generators are in place and planned for
at new construction sites;

Applying for grant money to revitalize the CERT training program and integration
into the current TEMA-DHS volunteer training program to ensure viability of vetted
and trained response personnel to assist in a disaster;

TEAM-DHS partners with all other Public Safety Agendes in the development of
Event Action Plans for all large publicly attended community events. One of the
primary roles TEMA-DHS fulfills is that of active weather monitoring and notification.
to event command/management staff of potential incoming weather impacts;
Improvements to government facilities to boost resiliency to either stop or overcome
things like vehicle incursion into a building. Example: Construct Additional
Pylons/Vehicle Incursion Resistance;

Acquire response equipment or training for personnel which would respond to such
an incident including training for what to do for those who work daily in public
facilities. Example: Event Response Train/ Bomb Threat; Active Shooter; Gas Leak
Drill; Fire Drill; Tornado Drill; Informacast;

Tippecanoe Government Commissioners/Information and Technology

Need Cause Type Proposed Options Additional Details

Facility Entrance | Human- Menitoring  Screening & | update  Walk-through  Metal

Detection & | Caused Detection  equipment to | detectors;  Chemical  Sniffer;

Screening prevent weapons, chemical | Building stadoned K-9 units
agents pathogens or
explosives  from  being
brought into a facility.

Surveillance & | Human- Surveillance equipment such | additional licensing; 300 cameras;

Situation Caused as adding more cameras, | addifonal switching, storage
panic alarms, automated | hardware & drives; additional
security  doors  ete, to | alarm devices, I speakers for
government facilities. commaon areas; advertising

campaigns

Interdiction & | Human- Interdiction and Disruption | Additional Electronic locks & fob

Disrupton Caused Equipment and Training for | entry
Response personnel,

TDS/IPS Technological | Cyber Attacks ot | Planning for FireEye replacement /
Ransomware detection and | subscription; Creation and Funding
prevention equipment | for Security Position
software & programs.
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Cyber-Forensics

Technological

Cyber Forensic Equipment,
software and (raining of
personnel  who  deal with
tracking down those who
initiate such attacks.

Creation and Funding for Security
Position; external audits

Public Technological | Public Education and § Know Be 4;
Education & Qutreach training on such
Qutreach events to include training of
employees.
Emergency Technological | Addition of or replacement | New Batteries for Server room UP5;
Generators of emergency backup | Additional / Replace network closet
generators  for critical | UPSs
facilities.
Solar Power Technological | Upgrading or construction of | Fixed location solar ({grid ted
Solar equipment for | inverter, pure sinewave); Portable
everyday use and use in | solar power for approximately 10
protection of critical assets | laptops (non-grid tied inverter,
during times of power | puresinewave)
outages.
Technology Risk | Technological | External auditing of network | Assessments and mitigation every
Assessment & & infrastructure | 2 vears
Mitigation vulnerabilides
Networking Technological Barracuda Replacement; Firewall
Security Replacement; Smartnet
Technology Technological AD Audit Subscription; Air gapped
Infrastructure Backup vault;
Security

6.1 ONGOING PLAN MAINTENANCE

The Area Plan Commission staff and the Executive Director of TEMA will reconvene the
HMP Planning Committee annually during the five year planning cycle of this document.
In preparation for the annual meeting, the appropriate APC staff member and TEMA's
Executive Director will meet to review the mitigation strategies and to prepare a list of
items accomplished as well as those that are in progress or have yet to be started. These
individuals will then prepare a report of upcoming work items to present to the Planning
Committee. At each annual meeting, the Committee will monitor, evaluate, and update
the Plan as needed. Members of the Committee can meet to discuss the Plan between
meetings when necessary. The meetings will be advertised

6.2 GOALS MAINTENANCE AND IMPLEMENTATION
The mitigation process table, the hazard database and changes to local ordinances as well
as public input will help the Committee evaluate the plan in terms of its effectiveness. At
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the annual meetings, the Committee may determine the plan needs to be changed or
updated to increase effectiveness. APC staff will make all changes and updates to the
plan. Prior to submitting the plan to the IDHS and FEMA, members of the planning
committee will review the final document. At the end of the five-year period, the updated
plan will be resubmitted to the state and federal agencies by APC staff.

6.2.1 HAZARD DATABASE

A goal of the initial plan was to create a hazard database that was updated as needed so
that new information regarding disaster events can easily be added to the plan update.
The database will enable the committee (as well as individual communities) to keep track
of financial losses resulting from several events to assist future planning. This database
will be monitored and maintained by both the APC and TEMA offices, with APC staff
making the updates. This will continue to be a goal.

6.2.2 MITIGATION PROCESS TABLE

QOutlined in the first plan was a goal for a mitigation process table to be created and
maintained so that the information needed to update the plan will be readily available.
This would allow the Committee to keep track of the status of each project and assist in
providing direction for future initiatives. The table will be created after this plan’s update
that will keep track of the mitigation process and opportunities for mitigation projects.
Available funding and a record for each project will be kept accordingly.

6.2.3 ZONING ORDINANCE UPDATES
Zoning ordinance updates benefiting all six member jurisdictions will also be added as
needed and records of the changes will be kept by APC staff.

This is the second update of the HMP prepared by Tippecanoce County and NFIP
communities; data used was the best information readily available during the planning
process. There could be limitations based on current data and updates with new, more
accurate data is expected and planned for. During the annual committee meetings,
updates to the risk assessment and vulnerability analysis will be made as appropriate
based on newer data.

6.3 INCORPORATION INTOQO EXISTING PLANS

Several of the proposed mitigation projects are currently on-going but are in need of
enhancements. Existing planning documents adopted by the jurisdictions represented in
this plan will be amended to reflect necessary changes.
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GIS data needed for hazard analysis, including data needed for HAZUS-MH, will be
updated throughout the five-year planning cycle by the County GIS Department as time
allows.
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US Fish and Wildlife, Bat Children Resources:

https:/fwww . fws gov/midwest/endangered/mammals/inba/curriculum/InbakidsCavesOhMy.pdf
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USGS, FIM maps: hitp://water.usgs.gov/osw/fload_inundation/
USGS, NHD Data: https://nhd.usgs.gov/data.html
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Tornado Buffers: hitp://www.spe.noaa govifag/tornado/ef-scale.html
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APPENDIX A—-NOTES AND AGENDAS FROM MEETING

Public meeting #1

COMMUNITY PARTNERS AGENDA
Tippecanoe County MHMP 2021 Monday, December 7, 2021 8:00 am
TCOB, Tippecanoe Room, 20 North 3" Street, Lafayette, [N

SIGN Attendance Sheet
Call the meeting to order
Approve meeting minutes from previous meeting.

Introduce new TEMA Coordinator

APC explain General Background — Flood mitigation and natural hazardous
OVERALL purpose of this documentation

Hazard Classification Explanation

Mitigation GOALS for Tippecanoe Community Partners

Short/Long term recovery and how it impacts Mitigation and Community
Resiliency

Return to TEMA Advisory Board meeting:
Events & Activities and spending report.
Other Business

Adjourn
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NOTICE of Public Hearing
The ffultiMacard Mitigation Planning Comimiltee of Tippezanos
County will hosl a public information ard strateqy planning session
on Tuesday, Dacamber Fih, 2021 at 8 AM in the Tippecanoe County
c:h"f[fim Building, Tippecants Boorn, 20 North 3rd Strest, Lafayelle,
1M
Quer the lasl sevaral months, & planning corrities, consisting of
cammanidy marnbers, bas worked with Tha Polis Canter af Indians
Uniggrsity-Furdug Univasily  Indianapulis (IUPUD o update the
caunty Multi-Hazard Mitlgation Plan. Once the plan & updared, the
cammitter will submit it to FEMA far approval. The planning com-
mittes is interested in recetving publi: input on the plan. Amyons
that would like to provide inpur or Ras any questions showdd can-
tact Tigpecanoe County EMA by phone (765-F42-1334 mr:;f ermail: T
EMAZItippecange.in.gow This meeting will also be hosteg artually
io "GuloMesting” please contact the A office far conredtion in-
formatinn
ERF - 121102021 SRARATG Rspaxlp

Public Hearing Notice and Advertisement
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Public meeting #2

COMMUNITY PARTNERS AGENDA

Tippecance County MHMP 2021 Manday, February 28, 2022 11:30am
TCOB, Tippecanoe Room, 20 North 3'9 Street, Lafayetts, N

General Background — Flood mitigation and natural hazardous Larry 5 min
OVERALL nurpose of this documaentation Marty 5 min
Explain puipose of each representative on Committee Sharon 5 min

identify if those invited are correct contacts

Hazard Classification Explanation Marty 5 min

iMitigation GOALS for Tippecanoe Community Partners Marty 20 min

Example of what we are looking from each department — broad to specific

LSA ~ |ogistical staging area — for municipalities and citizens  Marty 10 min

Short/Long term recovery and how it impacts Mitigation and Community
Rasillency

Explain approval process and what is naxt. Larry 5 min

/_-N\OE Hazard Mitigation Plan
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Public mecting #3

Ik
IH.

i,

NOTICE OF PUBLIC HEARING

FLAGE | oo ot oo e o . COUNTY GFFILE BUILDING
20 NORTH 2RD STREET
LAFAYETTE, IN 4790G1
AGENDA
3 BRIEFING SESSION

APPROWVAL OF MINUTES

NEW BUSINESS

FLBLIC HEARING

A,

ORDINANCE AMENDMENTS

UZO AMENDMENT #102-A:

Thiz i5 the section of UZO Amendment #1863 that was previously tabled,
related to selfstorage warehouse businesses within urbanized areas. It
retums to the Area Plan Commission with amendments Tom the Lotayette
City Council ang the County Commissioners. CONTINUED FROM THE MY
197 APC MEETING,

COMPREHENSIVE PLAN AMEMDMENTS

RESCLUTION £2022.03;

A resolution 1o adopt INto the Comprehensive Plan, the updated draft of the
County's Muit-Hazard Mitigation Plan as required by the Federal Disaster
Mitigation Act of 2000,

SUBDIVISIONS

1. E-8071 WIGGINS FARM SUBDIVISION (major-preliminary):
Petitioner is requesting preliminary approval of a 78-at, residential
suBdivision {with Iwo outiets an 29,61 acres located on the east side
of N. Salisbury Strest 4 mite north of Kalberer Read, in West
Lafayvette, Wabash 06 {NE} 234, SONTINUED FROM THE MAY 18TH
APG MEETING BECAUSE PUBLIC NOTICE WAE NOT BONE,

LA G APCiAge-casDl22 APT Agendas2§ 162022 APS agendadoos Fr-ted 21182037 Page: i
In gezerdanze wth & squitements of T e | of t e Anedcans with Disabilites A of 1923 °4DA") 1he Area Pla~ Comrnisson o
Tippecance Sourty ol niol g serir nake sgainsl quaiied ~div g.afs with diszbilities an e qslso‘dlsarllﬂy & semy oes,

orgrams, or activiies. Forrrore ~ornation visit e @ cpsiae s
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APPENDIX B—-MEDIA
Reports for Public Input

Media Release

For Immediate Release
May 27, 2022

The Area Plan Commission of Tippecanoe County will present the draft 2022
Hazard Mitigation Plan at the on-line June 15 Area Plan Commission meeting.
The meeting is open to the public and an opportunity for citizens to review,
comment and ask guestions about the plan.

https://www.facebook.com/TippecanoeCountyIndiana, or YouTube page:
https://www.youtube.com/channel/UClleeA9ZQ09ENGAZTdiurQ).

The Federal Disaster Mitigation Act of 2000 (DMA 2000) requires communities
to prepare a Hazard Mitigation Plan, {(MHMP) in order to be eligible for future
mitigation funding through the Indiana Department of Homeland Security and
the Federal Emergency Management Agency. The intent of the planning
process is to prepare for a disaster before it occurs to reduce the physical,
social and economic impact of that disaster. The disasters most likely to occur
in this community were analyzed for severity, duration, warning time, extent
and potential damage. These disasters include: hazardous materials, flooding,
tornados/windstorm, severe winter storm, earthquake, dam failure and utility
failure,

To ensure the future flow of money to our community, the Area Plan
Commission, in cooperation with the Tippecanoe County Emergency
Management Agency and on behalf of Tippecanoe County, Lafayette, West
Lafayette, Battle Ground, Clarks Hill, Dayton, Otterbein and Shadeland has
prepared a draft Hazard Mitigation Plan. The plan identifies ways to lessen
the impact of disasters on our community and ways to reduce loss of life and
property when a disaster does strike.

ﬁﬂf Hazard Mitigation Plan
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Local governments have some existing mitigation tools in place; the plan calls
for the preservation or expansion of existing measures while adopting new
initiatives. Examples of existing mitigation tools:

1. The Area Plan Commission and its member jurisdictions have prohibited
construction in the floodplain since 1965; the Town of Shadeland also prohibits
construction in the floodplain.

2. In 1998, the Unified Zoning Ordinance began requiring under-ground
tornado shelters for new manufactured home communities. This concept
could be expanded for places of public assembly, apartment complexes or
manufacturing plants.

3. Use of NOAA weather radios at critical facilities, such as hospitals and by
residents in known hazard areas, would reduce risk to citizens and property
by providing additional time to seek shelter and secure belongings.

The Area Plan Commission is now inviting the public to comment on the d‘raft
version of the MHMP, which is available online at the Tippecanoe County Area
Plan Commission website homepage at

www.tippecanoe.in.gov/apc

Public comment will be received from now until June 15, 2022 and can be
mailed to the Area Plan Commission, 20 N. 3rd Street, Lafayette 47901 or
emailed to Larry Aukerman at laukerman@tippecanoe.in.gov

Meeting details:

When: 6:00 pm, June 15, 2022

Where: In the Tippecanoe County office building at 20 N Third Street, in
Lafayette

List or watch the presentation on Tippecanoe County’s Facebock or YouTube
web Page.

For addition information, contact:

Larry Aukerman

Area Pian Commission of Tippecanoe County
20 North 3" Street

Lafayette, IN

{(765) 423-9242
laukerman@tippecance.in.gov

wrnEND—--
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APPENDIX C—ADDITIONAL DATA
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{Indliecry (DY

24 Febmary 2016 Winter Stonn il LiZui NULL A strong 67ea of how pressure, one that wak respenisible for s severe weather oatbreak on Febrary 23nl across parts of - Siowfal! observations of 5 to just
shie G Coss area, moved tirougd the Ohia Valley oo Prbrary 24ih. This storm Yrought bliard eondifons to pars  aver 7 inches il within Tippecanoe
of northwest seedons of central indiana. Southezstermn arcas saw muinty rakn with this svenc. Conditions changed County, with the heaviest faltiog over
rapidly i short dlstances acroxs the morthwest balf of the area [[Stany foreing with this sydem hrought modersle min noriyvest pardons of the coungy. N
o pomts of dhe acea carfy in the moming of tie 24th, The low brouglt gusty winds, with peak whnds duriag e day of  niher bngiaces were sepored.
around 40 mph.fCuld air wrapped inio nunhwest sections of ¢entral Indizas during 1he moming, chunglig the minio
smow, Stromg torcing remained in place acress nonfwest sections of the ared diing [he day, keeping the snow across.
abie satae areas. This fed oo the higher snow amounts. Wormer air Just n the rottheast kept die precipitedon o rain undl
mid aficrno, leading o tower s amounts, The &iference in tempritires bettveen the snow and rin aras was
Just afewr degrees [Snow amounts rnged Som 3 whce across exsern did fouthern reclions of e area to around &
inches dutoss the extreme nonbiwest povtions. A thght predlent I soowfall anwunts was soen i the northwvest, where 4
bend of heavy snow setup and Brgered,

E Mareh 2856 Tomedo [ A line of thunderstorms, thal sicetched from Chiczye to St Lowid ducdng the sarty atiermoon on Mareh 31st, pushed The Nationa! Westher Svrviee in
vastwanl into northwest portiang of rontral Indiana g thie wmidd feraogn hours. As this broken fnc of showers Indimapoliy has confinued an EF-{
nnd storms nioved aoross the state, A faw paports of severe westher wera received. One such repact was of atomado. soemede near Lafayetse in Tippeeshoe
Tear the Lafayetic sres Povtlona of tha damage (om this tomadn was caught on a surveillancs camers, Counly on March 21, 2016, The EF-

1, 30-yard wide tomado wos captired
o video 03 #l meved across te fot i
the Waliash Matlonal Trailer site,
With win

2 ApH 206 High Wil ] I NULL  WULL  NULL A strong ares af Jow pressuse brought suong windr to contral Indians during April 2, Winds of aver 80 mph weere A 62 mph high sind gudt was
vecorded T sormo arezs, with mony iress and power lines down throughont the arca. In addition, <old sir with the measured at the Pardte Utiiversity
sgstetn broughl np to an fuch of s2:0% 1o parts of the norhorm Balf of coniral adiana, Adrpori.

2 June 2{Hé  Thundersiorm 4 ¢ NULL NULL RULL A wazm front moved aeross centrof Indlana during the svening of June 22 und morming howrs of Ame 23, Hot sod An estinigted 60 mph thunderstorny

W Twwnid air bebimtd fhe Froal provided thet foe $ie siorms. Anupper fovel wave helped fo pencrre the it gust was obzerved n this
Aatass fThuederstorms developed scrass sentrat Indians a5 the warm front moved [nta die acea. Some of the sinrms tecation.
produced wind susts of ¥0 o 100 mph along with hesvy rain. The storms damuaged seuctires and brought down many
crews atid power lines.
22 Fune 2016 Thundersiorm i 0 NULL KULL NULL A warm Teont wioved across senmral fadiana during Grs evening of June 22 and moming hours of Tune 23, Het and A 10 mph thundesstorm Wind gust
Winrd Bl pde Dehind the front provided facl Tor e storms, An uppee level wave helped to generate the wds ieadiired Tn g Joeatine,
stors [fThundarstorms dovelopid across contral Indians = (e warm feoos moved into he arez, Some of die storms
produces wind pusis of £ ta 100 mysh dlang wit heavy min. The moons deniped structures and Browght down many
wees and power Hnes,
22 Jwe 2006 ‘Hlusdestorn bl 0 WAL WULT FULYL, A warm front moved across cenwal Indfans dusfni the cveainy of June 22 and moining hewes of June 23, Hol and An ¥7 mph dwodestonn wind sust
Wind nmid air behind the front provided fuel for the storms. An upper level wave helped to penerate the Wos megstred it hig Jocation,
srorms.[Tmkrstorms developed aeross ecural Fndiana a3 the wann frant moved into the area, Some of the stormi
produced wind gusts of 50 to 100 mph along with heavy cain, The storms damaged structercd and branghit down maay
weed and panver fings.
X1 Tune 2016 Thunderstorm [ Q0 NUEL NULL NULL A worm front moved acroas ceatrad Indiana durfng the cvening of Jure 22 and moreing hours of June 23, Hot and An ertimmted thonderstory wind gust
Wind huniid air belind the front provided ficl for the storms. An upper level wave helped to generate the 776 goply wad shserved in this
storms.f| Thusderstorms developed peross comiral Indiana ay the warn front moved into the arca. Seme of the srorms tocetion,
produced wind gttt 020 lo 100 tph ateisg with boovy vain. The stomns damaged strucrires and hroughe down many
tregs amd piawer {faes,
0 e 2al6  Thunderstorm n a 100K NGLL  NOLL A supereelt thunderstorm moved nenass sorthyrest portions of centiaf Todinun doring the eveang of uoe 20th, Straight A tres, dppricimotely 35 feet toll nd
Wisd tine wind danage was ebserved in s B locations, 5 feel wide, was dowsed Jn s
Tocmive due to damsgiog
thumdierstorm wind gusts.

15 Avgust 2016 Tomado [} 4 350K 90K EFD An ara of low pressites apved noeth of eentrl edigu wilowing the waton fo remain n tropical sir. A singhe, lang An EF-g tomads, with masimom
tracking superech thinderstorm aioved nocthiget theotgh Hudrigks, Boons, Hanilton, Tipton, and Howard conatics,  wiuds ustimated of 85 mph, downed
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¢he evening of August 15, producing six tormedoes. Twe ather thanderstorms produced separate lomadoes, our in Avory
o ne ntoheed 48 L lyere.

A bagd of showers and dhundersionma maved inoe westenn Tndiana from easters (llirais during e middte w s
attermaon hrs of Noventher 18t, Srrong oo domaging wind speeds and wind dartiage was shieered, mainly acense
portians of Bis westem helf of central Indfana

An area of low pressune brought thuaderstorns fo central Tndiase during e afleruoen and evening of March 30U,
Some ofwludi pmdm::d Targe haif and damaging wiids,
Th veloped abead ofa fow Wans and unsiable sic moved above sonie conler alr s the
surfaes and genemkd #hiiderstorms, The storms mowght lrge bail o parts of central lndiana,

Thundersioms déveloped 2head of a fow pressure sysicn., Wamnt and mtable sir moved above some coaler nir af the
sneface and generated thunderstorms, The storms hrowght laree hatl i parts of cemtr? Indvana.

A cold front pushied into nordiwest penions of centra] Tudiana dartug the evening of the Aprit the 10k, Sume showers
and trunderstoms developed ahead of e frond, praducing o fow bail reports, o of which were severe,

A cold front pinsted into norhwese partions of central Tndiana during the evening of the Aprit the 10th, Some shuwers
il thuerderstacms developed ahead of the front, praducing 3 fiw bail repons, hvo of which were severe.
A ¢old front pushed into nasthwest parifons of eentrul indiana during the evening of the April the 10th. Somme showens
and thundrrsionns developed ahead of e frunt, produsiug a fow bail repons, o of whick were severs.
A moming ritd of thitndeoitorms moved gerosz central dndiana ax ApniT 10th, as a cold front advanced toward the
arca from the wose, Hatl, some oy furge as golf bafts, full on parts of' the arce. Heavy min ahis full ot satne focations.
A maming round of thnderstomay moved acrose vental Indians on Aprd T0h, a5 4 cold front advarced toward the
area fromy the west, Hall, some a9 Jarze &5 golf balls, fell on pans of the ares. Heavy cabu also felf a1 some locations.
A mpring vound of therdensmnms moved scross contral Indfatea om Apit Hth, a6  cofd frout advaneed toward the

avea Trom the vwest, Heil, some as fazge 25 goif balls, {2l an poris of the area, Heavy raig also felf at some Jocations.
A roming round of thundecstomis toved across central Indlane o Aprit 10th, 25 a eold front advaneed wward the
aten from the wesh. Hail. some os lange a4 wolf balls, fel on pusts of the area, Heavy min atso feil st some Jocatioms,
A front and an & Jow prexaure syscens bronght heavy rafh to ecntral Indiana for the secand Lime In 2 week, Some areas
received more than 3 finches of rain ance apain This lead t youd closunes due to high water us well us pew &
prolentged (Fovding of arca stroams arnd rivers. Sowo water resenes were performed as weth,

A squali line dropiped southeart inte eentraf Indfana from the northwest during the Inke tvening ofthe 215t snd eathy
morming ol the 22n3. A portion of the Fine hawad s #t moved iufo tie area producing damagiog winds, Thunderstarms
caused mainly wind damege across the northem half of ceptral Indfana during this Smetrame.

A sualt tine Sropped southeast inta central Badiang. from fhe norhwest durtug the fat cvening of the 2151 and carly
mearning of the 22nd, & portion of the line bowed 25 i maved Into the atca producing damaging winds. Thonderstorms
cattted mainty wind damage nerois the novthern baff of et Indlana diuing lhis timeframe,

Faves of [ow pressure moved afong a atrong cold front on November Sth, generiting sirong bo severe thundersiorms
dhuying fhe afternoon and evening houss. Strong $50mb winds bronght up plenty of maistuce for the stonms to work with
and the stovmis produievd some temadocs, dunaging winds, large hail, and ﬂﬂod.llig

Waves of low pressute moved dlong 2 strony cold front on Noversber Sify, SIFONE o S
during the afiernoan and eviming hours, Strong B50mb winds Trought vp plenty ofmofshre for the storms (o work with
and tha storme prerdueed some tmodocs. damagicg winds, b batl, sud floodiog,

Waves of linw pressuce mnved aleng a strang cold ot op Noveniber 5th, gencrating strang 1o severe huidersinmms
duting e aftrniaon and evenig batrs, Strong 85mb winds braught up alenty of mershire for e arms ta work with
#utd the storms produced same tomiadess, damaging winds, large halt, anf fvoding,

radk

thrce trees, destroyed a iy, ard
Tntiened 1 25 yard whlz path of enrsL
A tree and Tatge Vs wers dowsed
duzin damaging thendenitatmn wind
Busis.
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ndiana Depotiment of Homeland
Secuity reported foven people anda
dog bedng regeued from wiere they
weore cantping bohtind the Siy's wasic
water reament piant. They hecame
suranded by rising water near die 80
block of Sowh River Rond. Police
received 2 ¢all from ome of the
enmpers athow =45 AM EDT
Saturday. Conservatica ofiicers ud.
ta fatmch a air boat frough a ficld
£ gec i thean, Mo injuries wors
teponed,

Sent tree damige due to damaging
thtmderstoim wind pusts wes nodeed
from Country Road 750 te $00 Tasi
beowern State Road 26 and Contry
Ruoad 204 North,

Murtcrots trees were down in
multiple partions of the county due to
damaping fumderstonns wind gusts.
WOLL

Winds in dhis leation were estimated
at S0 mph.
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Devetoped with the Tow and alongfabead of fts ausociated eald frang during fii Yate moming hirongh Yie ofternansl of
November L8th. A weak jomado was nlsa noled. Qucside of siorn, winds gusied vver 40 mgh.

A strong ow pressure systein maved aceoss cenal Indisna, hringlng warns nnd bnemid sir up wite 3 Fhondersiouns
developed with the kow and along/shead of its assockaled cold front during the ote meming theongh the aftemuen of
Novemher [fth, A weak tarnado was alsa poled. Grebiide of stottt, winds gusted over 40 mplhi.
A srong law pressore syslem moved acrgss central Fndiana, Iinging wasm and Bwdd airup with ir. Thunderstonns
develnped with the low znd slnsg/ohead of 15 dasocioted eoll front dirdny the late wonbig through the aftemann of
Movember 1&th, A weok torpde was slso noted. Owiside of stoms, winds pusied over 40 mph.

A taw pressure Rystem generated hurneros tnndeestorng vocngs central tadiuna i Apdl 3nd, The first few rounds of
thunderstorns produetd heavy rain and flepding acroxs the area, while the finat roond of tnderstarms hroughis
damaging winds and o conplt of Iotnadacs,

A ke of Jow pressure brought snow fo central lndiang late 02 Apt | Some aress received arotind 6 inches of snow.
Tho 2.1 inches of snow at indtanapolis scx & Tocord for the date, The snaw Wad also the moat evee recorded on an Baster
Sunday,

A low pressire Sysem generated semcrous thandeoarms acmss central Indiang on Apeil Sed. The ficst few mounds of
thandesstorins produced eavy exin and Nooding scross the asea, while the final round of thunderstonts bronght
damaging winds and 2 couplo of fomadoss.

A oW pressirs systemn genezred nopsrons Brunderstomes across central Inglana on Apvl Jed. The fist few rounds of
thunderstoums prodvesd heavy rain and flopding across the area. whils the Bnal round of tunderstorms brought
doraging winds and 4 couphe of tomadors.

Acitries of lines of showers and thondeestarnss developed Acrass eentiod THinois and mioved southeast inco centeal
izt during muach of the day into the cvening on June L(h. The firsl line produced some damaging wind and xnil
fail in thenerthenst. The nexs batch provided mainly thunderstorm wind gusts acrass wesl-centraf sod central ndians.
Adter that, larze hait was repored i Ko Councy during the late afiereoon, with fhah frooding reported dieiey the
evening hors,

Aband of seattercd showors and thunderstonng developed over the northern reaches of central Indiana during the
nfternoon of June Toh. As thase T eastward and d, o few isplaned sever b

Toparts weo Teceived during the cveming s,

Seatwsred thunderstonns developed near 2 nearly statiomary front avtoss centrat fndfana. Some storms produesd pes to
nickel size hotd, hut ore starm produced ball arcund the size of gotfballs.

A Tine of $cattered showers and shunderstorms moved southeast artoss the morfhemt halt of contral Indiona during (he
Inie evening of August Gth ond tarly marming o August the 7th, A few of the susnger storms produced damaging
thundersiom: wind gusls.

Aline of showees and moved cost aeross f centrat Tndiana during the aftenoon of
frewober the Gth. Qoe of the stmnget storms o the lins Belped 1o prodovs tree domage i o conple Jiferent ocotions
atoug the path of the embedded storm,

N thundersionm wind jrists.
This mcessitated 2 rond elorure.
Trees Wer tepotted dowa: near e
Iperseerion of Counky Revode ST
Ensy ated 200 South due o dameging
thumvderstorm wind wests,
Therswere multiphe teposs of water
pondintg In yards zeross Lofyee doe
T Beavy ainfalt.
‘This FFD tomade rouched down
efefly nnsheast of Dayton amd
damsged a biouse sod severol teets, A
fow sirkps of siding was remaved
(o the house and & fiaw tees were
downed a well,
This EF- tamade, with 3 it wind
speed of K5 mph, affsered nne
bovesiead and 2 ibist band of treas,
Dramage ot the homestead ininded
arn skyhighits being blown aut fron
wind eteting an east-facing opening.
dedrin from hslf 2n cutbuliding’s roal
and eol
Reportd 0F 6 1068 inches of snow
eame in fromm the Lafaycne and West
Lafitgette arcas. No ather bnpacts
were eeported.
Muhtiple mature lroes were dowaed
Lt dosvpiewa Lafayete due 10
dxmaging fumderstorm wind gusts,
High drundersiotm winds were
obaoried n Bils lovation. Some ree
T dvbris was aven along with
et signs blawing,
Several Iorge fimbys of unkpowa size
Irad hraken off of a beatiyy wes doc
te hawyaging tundersiorms wind
wusts. This report was relayed wia
sacizl medi.
A couphe smaller trecs were demvned
ond a small outbuilding ws
destrayed on County Read 350 North
due to dameging tundersiotm witd
gusts.
NuLL

A privacy fmicy was blown over and
alarge garden shed was destroyed
e ¢ damaging bundersionn Wind
gaals, This report was releyed by
Yrpadenst media.

The 911 Conter reported a targe tree
{imbs dawen teegr Covety Rend S50
Eost duc to demaging thuaderstoms
wind gusis.



October
12 Jonuary
T Aptit
7 Aqaelf
7 Al
27 Moy
7 May
27 Moy
27 May
15 May
23 Mwy
n Moy
2 Moy
1 Moy
23 May
T
1IPPECANG
Nicrg

4

il

019

i)

2y

e

Ptk

2019

pliit

2009

2019

2058

019

09

g

208y

Thunderstonn
Wind

Heavy Snow

Hay
Hait
Thunderstona

ind

‘Hait

Thunderstora
ad

Thunderstopin
Wind

Thunderstorms
Wind

Thundersionm
Wind

Thunderstarm
Wind

Thunderstonm
Wind

Thundeistons
'nd

Thunderstonn
Tnd

Thunderatnm
Wind

p  Hazard Mitigarion Plan
2422 Updare

@

ES

@

LUK

NULL

NULL

WULL.

NULL

LOOK,

808K

TRANK

56,005

BHK

LK

HULL

RULL

MULL

NULL

0.06K

Q.00

DK

£.06K

NULL

NULL

NULL

NULL

NULEL

WNULL

NULL

NTLL

NuLL

NILE

NILL

NULL

A line of showers and th waved cast across north tinus of central Indianz dutitg the dfbemaooi of
Qetcher the ith. One of e kronger oates i the Fiie elped th preduce tree amage In 4 coupte ditierant Teaions
along fie patk of the embedded stun.

Stnw devalaped aerods porions of centrul Indiana shend of an appraaching ares of Inw pressues. Flentiful maistane
¢combined with surng Tsentopic Mk produced & widespread area of heavy saow. This wintes syster [ed t¢ the first
Jimigary wikler scorm Warming siica 2014, Sow fell storting late Fridey wight and cominued thrensh Sanarduy right,
During the mitemeas ort Saturday, lempuratices owly climied abwve freezing scrass south coatrat tndfusa which led
o boweer snarints oF suow. Suowlsh todats ringed from hes 0 -os igh as 9 inel Gwen County. The 6 Olnches
of suow et Indisnapolis lled the gaowfall record for the day.

A band of scaitesed Humdaritorns pushed east aerss norfwest portons of sentral Tadffena during the evening of Apri
she 7th. As one storen pustied a5t stuth-east across #he Lafayeite area, it produced one sevite damaging wind i wo
smatf kall events,

Aband of scatterad 4 pshed east fewost portions of centra) Indiina during the ovening of Apsil
the Tl As ans atonn pustied st fonth-east geross e Lalzycttc nrea, i prodiced ope severs dumoging wird and e
sl hail events.

A buaod of acattered thtmierstirms pushed essLacmse nnmhwves pnetions af cehiral Indiana duting the evening of Aprit
the Tth. Axone stor purhed east south-cast across the Lafayenie area, it produced one severe damaging wind and twa
senall lmik events.

Thunderstopms Jeveloped near a warms froat It an unseabls with plenty of fow bevet disting
the avening of Memotial Day, Muy 27th This allowed the starms 15 todate and fapidly became savere. producing
wnmadoes, laxge haif, md dumaging winds. The stenns and tomadoes dusaged homes, brought dovwn meny rees and
power Hncs, and produced boavy rai as well,

“Fhonderstonng devefoped near a warnt fron in an mstablp envirnent, with phenty of low bevel sharholi iy, doring
she evening of Menorial Day, Moy 2%, This alfowed the storais 10 retate and zapicly beeane severs, producing
sornadoes, farge hail, aud darhaging winds, The storms and « dattaged homes, brought d mees and
pawer lines, and prodroed Beavy cain ds weik.

Thundersions developed hedr 2 warn frous it an unstable envirsuntent, Witk plenty of fow level shearhelicicy, during
the cvering of Menwotlal Diy, May 27tk i allowed the stoms 1 roraes snd rpidly bevane Severe, producing
termadacs. targo ail, snd dontaging winds, The stanns and tomadoes dansged homics, brought down wrany trews and
power fines, and produced izavy rale atwell

Thunderstorts developed neor 2 warm fiant i an unsmble coviroanient, wit pleaty of lew leves shearellcity, during
the evening of Memorial Day, Moy 27u, Fhis allowed the stomae o mrate nhd rapidly beeame severe, producing
comadoes, largs hafl, a0d dameping winds. The storms and wmmadnes dumaged botmes, brought down many wees and
power e, and prodacod keavy rain aswall.

Instability and shoar dovoloped in berweet un arva of rain and aw approaching cold front. This affowed 7 i of sroug
10 kevere thangerstotns (@ devefoped sheod of the eold frant doriag the afternoon of May 19t ond move across central
Jndiana. The storms brought dumaging winds, which downed trees and power fines, A pole barn was darssged ity
Shetby Councy.

Warm and huesdd oir meved info central Indiana, with an upper level high actoss the southeastern states, prodecing
fnetabitity and shear acvoss the area. A Bine of thundorisonms moved aernas central Indianc during the carly momming
bours of May 23rd.

Wann and humid siv moved iivta centra] mdiama, with an upper levet high across the sontheastern statcs, producing
instabilicy atd shear aeross the ar¢a. A fine of dmnderstarms moved acrose eentrat Indfana during the eardy moming
hours of May 2314

Warm and fismid wir moved fow cental Tndians, with an upper tevel high across the southanstem staies, producing
fslability and shear acrose the area A fing of hinderstonms inoved semss contrad indiena during the eady moming
Bours of May 23nd.

Worm aud hwisid abr moved it eorrtre] Tadivnn, with oe upper level fgh ecross the southeastem states, prducing
fnstsbility tod shear acmuse e avea, A Tins o7 thundrstonnis moved scross centml Tndiam dasing the sarly momisg
fiours of May 2Trd,

$Warm: and humid oir moved into caneral lndinna, with an upper feved kiph across the southeasien: states, produeieg
instabificy and shear across the arca, A Hive of thundorstorns moved across coaval ndiatn during the crly moming
fous f My 23cd,

A large, healthy mee was snapped
st the brage b this tocacion due o
drmaping thunderstor wind gusts.
SnowPlf of 5 to 8 inches was
ehaerved seross the coutty witk the
heavieat talling near Befphi.

NULL
NULL

A measred £1 mph dndesmnn
wind gust was observed ax the LAY
ASY

A 72 wniph thusderstom wind gust
waes iensirad In this locatden

An estimated 60 mph chundersiomt
wind pust was absereed in this
Toratiyn,

Ad esitnaated 60 nph thusdensarm
witif gust was ohserved in tis
Foeatiui, Latge tree branckes wore
downed and fics size hail was noted
aswell

A garcho was destroyed due o
damaging thondersiorm wind gusts.

A 62 tiph thtnderstom wind gust
wis ieseired in this focation.

A tree was dovn wear Hhis focation
dus 1 dinoging leadestorm wind
pusts. This repart Was 1elayed by
Brvudeast fredin.

A tree was down on 3 hotse due o
damuging thansdersiom wing gusts,
This repion was relayed by broadeast
medis,

A tree fefl oo on spietment
eomplex doc 10 damaging
thundersiome: wind pusis,

A roof was oo aud reised off of the
Wahash Natfenat Corperation duc to




anih:

deniping fandersiomn wind st
Traflers were alsn averumed.

h Muy % Thundersionn i 0 WUEL NULL WULL An aren nt severe Badvesionms inoved across norhem pocions of costrat Indisna during the carly tnoming haues of A 3% moph shitpderstsrin wind g
Wind May 2tith. The storms produced siraight-Ene wind damage. s mearkred hy the ASOS sunion at
KILAF West Lafavetie - Purdve
Tniversity Airgort.
26 May 20819 Thuudersiorm o 0 TO0K QUBK. RULL An seea af severe thundersunrms moved actoss etfiem poriions of central Indiona duting de carly maming howssof  Trees sad wiility Des wezs blown
Wind Wy 26th. The sturms produced straight-Fne wind domage, down on Howelt Sreet dite fo
duaging (hundeestonn wind psts.

26 May 2012 Thuaderstorn [ 1 800K 0.08K MWULL An aren of severe fhimderstorms tavad acress rorthern portions of catoral Indiana during the early moming hols of Trees and writiy nes were hlowm

Wind vy 2681, The stonns produced straight-Bne wind damage, Jown wis debrix everywhere dui tn
demaging thundessicem wind guvs,

26 May 2058 Thunderstorm 9 q LR 00K NULL a1 sred of severs (hundesseprms moved across northerm portions of ceniral Indians during die corly momipg hoursof A tree was biowm down cu Monitar

Wind May 281k, The storms peoduced siraiphi-ling wind damage. Mill Dalve diee v damaging
thnderstorm wind gusis.

W May 2619 Thunderstorm [ 4 S00K DODK  NULL A area uf severe thimderstorms toved across horhen portions of conal Indiana during the eodly mominp bours of  Mahiple ree linshs snd ublity Fnes

Wiad May 26th. The storms prodesd stmipht-line wind damage. et downed duc 19 umeging
usnderstorm wind gusts,

% May 2015 Thusdostom ] ¢ 400K 000K  WULL  An azres of severe thunderstorms moved avross nosiem portions of ccotral Endiana during b carly morning howrs of  Siding and soof shingles were ripped

Wiad May 26th. The storns prodieed stralght-Fne wind damage, off buildings m Crosswinds
Apanments dut 12 demaging
thunderstorm wind gusts.

5 Tiioe a1y Heil o 8 NUIL  NUEL  NULL  Several places suw dunaging winds toppie frees info roads, cors, ond & hotss, The storms started to develop over White  NIILL
und Beaton counfies with p gencril wiariog to the south east By Lhe time the storma veached Tipperanoe county they
had strengieened cnokgh 1o hecomic severe. Soveral troes 7ol over onto yardy and vers,

5 Fme 2019 Thundcmstonn ¢ & ™ULL NUEL NULL Sevural places saw damaging winds topple trees it roads, vary, and 2 houss, The stonns started 10 develop over While Ao extimated 60 inph thunderstana

Wind and Beawon counties with 4 general motion to the south caat, By the time the starms reached Tipperanos county sy wind gust wak abserved fn thls
bad strengtiened enough o bevowne severe, Several mees fell over oolo yards and cars. loeation,
£ Jume 26019 Thanderssom 0 8 NULL  NULL  NULL  Seversl phces saw damaging winds toppie trect Into foads, carz, and 4 house. The stomos staned 1o develop over White A 70 uph thundermiom wind gust
Wind and Beamn counties with & geaeral matlon fo the south east, By the time the storms reached Tippecanas county they was mieasured ot the intersection of
bad strengthened 2nough to beeomo sovete, Severad irees fell pver onta yards wnd cam, South 508 Fost and Fast 1040 Sutab.
& Juge 1Y Thundurstorm [ [T 500K NULL  Seversi places saw damaying winds foppbe recs foto-toads, sats, and & houss. Tha stormis siacted to develop over Waite  Saversl mediisr: fo farge res were
Wind and Broton carntics with 3 gencral motion (o the sovth vast, By the e the stonms reached Tippesamos county they uprooied on Soutth Hth Seuct doc o
had Rtrenpthened cnough to beenme severs. Sevarst wees foll aver onm yard nnd cars, damagging thunderstorm wind gusts.
This reporwas teloyed viasotisl
Inedia.
H June 2019 Thundetstenm [ 0 1500K 080K NULL Several places saw damaping Winds fopple Trees into ronds, eacs, and o house., The storms sturicd to develop over Whila  Latgs ftes Hrabs were downed onte
Wind and Benton countles with 4 general mation 1o the south case By de toe the storms reached Tippecanae conty they wars pear Brady ke duc o demaging
had strengthened srotgh 1o became severe. Saveral mees Foll over ona yands snd tars, hutalarstorm wind gsts. Ochet tree
damage wos noted across Lafoyede.

5 June 2019 Flesh Flood 0 0 IDRQBK 900K NULL  Severslplaces saw damaging winds kopple rees inte zoads, eas, ond a homse, The storm strted o develop over White  Water was s dtop 43 3 Sovt docp in
and Benton countick with o geuerl mation #o the sonih enst By the #me the starms reacked Tippecanoe county they porians of the Tipneconae Mall with
bad strengthened snoligh o bécorne sevete, Several rees feil nver onte yards and cars, rapidky Howinn water ported over

the read in the subdivision helrind the
mialk due to heavy thunderstomy
sainfail, This repart was retayed vis
soefal media.

5 Tone 2559 Flood q EO R LUK, NULL Several phces saw danioging winds topple eees fnto toads, eazs, ¢nd o hovse, The stoms started (o develop over While  There wese tepurts of Rooding along
and Benton countles with a general motton to the south exsl. BY tis fitwe the storms raached Tippecanoe county they 178 Mighway 52 due to heavy tainfalt
had cnvugh to b . Sewersl trees Rl gyer onto vards and cars.

M Jum 2018 Thunderstarm o 4 25K NULL MULL A thunderstorm camplor moved sawt into and chrongh poneral Tndiana during the wyening of Jure the 30th, while olher A measurcd S8 mph thisdesstorn

Wind <hunderstorms doveloped i1 very warm and hurmid air, Seme of the storms produced domaging winds and krge hail. winé gust was observed &L WLFL,

Blawing dust from worked ficlds,
wresl obown, Giling e aic. This
produiced 2 thick, dusey haze. Small,
heulthy Hinbs oo leoves were Rying
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A Bnderslarm coteplet moved kith fnto and dirougl cential Indisna during the svening »f fne the 3k, while aher
thasaderstonns doveboned T very sanm and humid afr. Some of Bie orms produced damagiug winds and farge it

A thundesstorns complex moved south intn and hrough central Tadispa duting Die evening of Jant e 308y, while offier
dhumderstarms develped i very waem and humid gir. Seme of the storms prodoeed damagitg winds aid farge hait,

4 line of thendersiorns developed in Towa early o the moming of August 30, 2819, and caninued snoving southeast
Hirangh e aftemeon hors. Trwsdersiorms developed thanky 1o on upper Jevel wave, The upper s interacted Wi
the winstable dere to produce the kevers thoad Fhe starme hrought domaging winds o centest biding
during the early ta wid-oRernan tie Frane. Trees 1nd posver Tines were dawned acrass tie arvs, The Indaupolis
Bssernational Alrport reporied o 13 mph wind gust wilk tle sforme, Nearly 40,000 people were witheut powes due ko
the storms.

A Buie of twnderstorms developed in Towa carly i the moming of August 20, 2019, ant continned movipg sonibeest
throcgh the efteriionn howrs. Thuaderstorms developed thenks 1o an typer level wave, The npper wavs Hiteraered vith
shi usstable attssphers to produce the severs tunderstorms, The sionns brought damagg winds to conral indianz
dusing the carly to mid-afienioon time franse. Trees nnd power Haes were dowated seross the ares. The Indianapalis
turernerional Afrpors zeported n 73 aph wind gust with iz stomus. Nearly 40,000 people weee withowt pover doe o
the storms.,

A strong upper fevel Tow presiure systew with infhienoss #om a renmant topiest gystem moyved through conerat
Indiana during thir eveting hotns of October 26th, Fhis systein brought sirong gradient winds and widespread rain o
the area.

4 srong upper fevel systens beought Mrollg pradient winds to inuch of Indians with e strosgest winds generally slonp.
4nd nouh of Interstote 70, These stony winds consed widespread power ouages, daraged bnildings, and esused
slgnificant ree dutmage. Over 206 erews were dispatehed to relum power o Marion Cotnty slone. Al the peak of the
event, at feast 0,416 homcs were without poven,

A severe weather otbreak evurred dising e cvening howrs of April 8ih. A Yive of gevere thundersionns meved
through cenirel Indiana intifially vasing farpe hatl and demaging wings. As the storms progressed, the hait threst
gradutdly decreared wiih wind speeds rapidly fnereasing, In addicion w widesnread 60 0 70 toph winds, the fine of
stoias hed scveral mesovortices that fed fo areas of ehbsaced Winds vp 10 30 mph and produced gn BF-| tomedoin
Waaresyilte, T,

A falrly prolonged period of thanderstorms begen duzing the early xfiemoon houss o July 215t and continued into Ge
wwining howrs, The mast signith damage gocaered in costern Tippe dy where fange meta] doors ware
Blowat offaf & mumitcturing phet. Thunderstorms eantinued inw the evening enusing sposadie wind demege before
Gecomihg sub-severe by midnighe.

A faicly prolanged period af thundesslorins begam during the early afiemoon hiaurs on Tty 218t end condnued intn the
eveilng howurs. The most signilicant darage ovetirted fir evsten Tippecanos county whers large tetel doas were
Hown oft'or'a mannfacRiing plant, Thusderstorms continuced inrp the eventing tausing sporadic wing damaze betors:
Seeoming sub-sovero by niduight,

A fairly peolonged period of thundvrstirms began durfing the carly aftomaon howrs vn July 275t and continued fnto dhe
o : +d

theongh the air off a large pin aak
e, With B

An estimated 60 mpk thunderstoms
wicd girAt wes repacted o this
Tosutien, A oue-inck diameier tree
Hirahh wig downed here es well,
Morehouse Road hetwesn County
Raads 250 Weat and 500 Norih were
wlosed due o dowied power lises
from danaping thondersiome wind
gusls.

Small iree snapped dus 1o
thuaderstorm wind gusis,

‘Trained Spolier vatimated 50 mpl
thunderstorm wind pust. Severat tres
Himbs wers dowrvd dus to
duanderstorm wind guss west of Teal
Suet andf US Highiway 52,
Additlonal tree fimbs were downed
on Third Stroer,

A tree was vprosted 3 mifes wost-
stihavest of Botlte Ground duc {o
swbog gradient winds. The area fad
experienced hravy Tein iu the hours
Teading up tg the: sirong winds which
atlowed for weaker vinds lo uproot
s ee,

A SR mph Aod-thundérstom wind
ot was sneasured o the KLAF
ASOS,

Lkt Y seapped duc o
thunderstorm wind giiste over
driveway. Relayed vis brondrast
medfa.

Multiple tree limbs of unkmown size
downed due m thunderseorm wind
pusts,

Large metal doors were biown off of
the Toyota Trasha Americs Inc ptont
ae the 3408 Wock of Haggerty Lane,
A platt emplayce told Tocat broadeast
mediz that if not for the tormado
warping 2d their resulling shebeer in
place eimployecs world have been
soruck,

Muktiple irves downed doe

e

evening howrs, The most G d ity eustern Thpn y where {6rge mets W
blown off of 8 manufoctuting plont, Thundertoms eantnued int die evenitg cousing spordic wind dumage befare
beconisg sub-severe by anidniahc

wind gusis with power
oulgges noted.
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Purlsig the aflemoon houts f Suly 7th, a few Siarns became sovere and Jed ta isofated wind damage in Tippecinod
county newr Dapion, Stots avears the reat nf the srea prodiuced winda that reinained seh-tevers with sotme st s
noted Lo be downed in Hendelcks county.

Duting tho aRermeon end eventng hones of Jaby T8, o sectes of tiuadersorms mived aceoss ventra and aach central
Iudiana produciig widespread damagiug winds and lage hail. Sipnifieant power oitagies occuned across Indisnapelis
and sumording eitizs, During (e oVerulght hotrs, 2 more rebust line of thundersiorms broght sddftional Witd
duowage wnd Josge Il to wreak Heat o atready expericneed thenderstorens earlir in the duy. fMany arcas hud eeverad
sounds of Srmdersionns, Times Wee notaiwagys exact sad could have been T one of several hundecstortas,
Doring the aftemonn and evening haurs of Joly 118, 2 series of hundertonns moved erross ventzal ind arh centnit

Several Teporis of farge fimbs and a
few rrees downed dus to
thuuderstorm wind gusts on
Neweastle Road one 10 twu miles
sumth of Tntexstate 65 gnd Sraje Road

38, A repont of cam o knocked
down,

Lige wree uprooted tirta a howse due
to thundersiom wind gusts,

“Trew liinbs, trevs, enid pover Foes

Tudtana produciug widespread damaging winds and targe hodl. pewer ouloges

downed due 1o Hhund, wind

and surrounding cifies. During the ovamigiit houes, a or¢ rabust Hne of thuadersiorms broughi addifonal wind
dzmage and large hall 1o arens That bad afready experiencod thundersiorms ew'ier in the day fhlany araas had severat
roumls of tnowdorstonts, Tises weee not ahways oxact and couhl huve been from enc of severst usderstonns,
During the sficmoon and evening hotirs of fuly 11dy, 2 serivs of thundermorms moved seross contral and nory eesteal
Indisna producing widespread dumaging winds und Jnrge hatl. Sfgnificimt poser outages occurred across fndfunapofis
and surrouidinng eities, Duting the ovarnight hoars. a mare robus e of thuadersiamis brought addidonat wind
damage and fazge hatl 1 aveas that had slresdy experienced thunderstorms carlier in the day Matty avess bhad saverat
Toumds of Dynderstong, Times were rot always wxact e vould bave been front one of seperal thanderstanns.,

On August Lith, an intease detechy bronght severs 1o axmrome winds o nveh of Hha Midwest with wintdt etinated s
‘igh as | 30 to 140 mph in Jowa, As the dotechn neared Indiana. the starms wore not guite o4 intense, b fid produce
measured winds up to 70 mph and caused sipnificant wree damage and power oulages 10 te Joeat aea. Over 100,000
peeplé Wware witliour power at one poins with powes outages lesiiug several dava acnoss portians of the smane.

iy Angust Tt on lotense dezecha broughl severe o eawensé wiede to mioch of the Midwest with winds sstimaied as
high 45 13010 148 naph fo low. Asthe derecha newred Indiann, the storms Were hot quile as intense, ut did produce
sl winds ap i 70 mph s csnsed signidicant tree damage and pwes ontages to the local arse, Over 160.000
prevplis were withont potwer 0 ane poing with power outapes 1esting soverdl days scosd portlons of the s,

O Augst 10th, an intense derethe brovghl severs o exiremo winda o much of the Midw ot with winds cstfmated 28
Tigh 3% E30 ta 140 mph in Jowa. Af fie derechio neored Indina, the storms wers norguite o8 intenhe. bt 4id produze
measused winds up to 70 mph and caused significont tree damage shd power ourapes 10 the Jocal aca, Over 100,800
weople were without power &t une point wilh power atages fusting several days aczoss portioms of dhe stare.

Ering the ovesnighe hours Iom Augtst 28th to fhe 291, o serles of futudursiorns moved soross notth central Tndiana.
e storm bricfiy produced damaging winds actoss southwest Tippecanoe vounty before gradually weakening as it
hoved to the southcast,

An fstloted strang stonn produced larpe hail scrass Tippecanoo councy Juting e evening hours of Seplember B, A
fioueal bobmdary was focnied nantk of ihe forecosc nrea and a thunderstorm Farmed as o resuh of pfiemoon heating.
This scnms rapidiy graw in height before briefly produciog bell up 1o gelf balix, The vlght before, 2 complex of stozaie
toved aver norh cenmal Tndiana which hrosubt heavy Toit 20 portions of Tipon and Howsrd countics, This rain
brought flooding (o the lawn of Windfall.

Seamencd hamadcrstonms during the afternoon and carly evering hotirs cveTwed 2itp 2 mone widespread arva of heavy
vaite and thesdorstorms by the eardy ovomight hours, A fow areas of fsolated wind dumage aecwrcd in ¥igo and
Tippecanoe countics with most starws stylag subrsevere.

Busis in in the pearby area.

“frained spower eatimated 2 60 wph
thunderston witsd pust st this
lacatian. Power was aut aritfs
focation as well.

Nunicrous trees and limbs downed
due o thoradersionn wind gats
around Batde Ground Indlana, Video
and Yors of pies of mee damape were
received. Alap, widesread power
pulages froin Bandy Girpund fo
Barrows repatied with much of
Delphi witbou pawer.

A 16 inch diamerer tree was uprocted
due 1o tiunderstonm wind pusts w
this lavation,

A 63 mph Bimdgrstorm wind gust
was measired 2l this location.

‘Frec lnbs of woknown size downed
across pardiots of southwest
Tippeeannn county.

osthy afckel sized but a fow were
2p © the slze of golf bolk,

Window was hiown in at IU Amett
Hoapital. Damage is suspectsd tobe
e 1a thundersiorn wind gass, iz
could o1 gel 8 definive sastver,



